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results of the proposed investigation, would be largely 
determined by considerations of convenience in opera- 
tion. 
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AIB RESISTANCE TO MOVING BODIES. 

We publish, in another column, a letter from a cor- 
respondent who holds very pronounced views as to the 
exaggerated importance attached to the element of air 
resistance by such experimentalists as Mr. Adams, 
whose sheathed train, popularly known by the weird 
name " Windsplitter," is just now attracting much at- 
tention. Mr. Adams, whose theories have appeared so 
plausible to one of the leading railroad companies as 
to lead them to place a standard locomotive and train 
at his disposal and give him right of way over their 
main line of track, is convinced that the inertia of the 
air is not merely an obstacle in the way of high speed 
in railway trains, but that at the highest speeds it is 
the most serious resistance of all. Our correspondent, 
on the other hand, would have us believe that air re- 
sistance is greatly overrated, and that beyond the head 
resistance encountered by the locomotive in opening 
up a path for the train through the still atmosphere, 
the latter exerts but little retarding influence 
upon the following train. The truth lies somewhere 
between these two extremes. It is probable that Mr. 
Adams overestimates the air resistance — it is certain 
that our correspondent places it too low. 

Considering how greatly it affects the problem of 
high-speed transportation, whether by train, trolley, au- 
tomobile, bicycle, or even by those elusive phantoms, 
the airships and dirigible balloon, it is truly astonish- 
ing that we are possessed of so little data of a practi- 
cal kind on the subject of air resistance to moving 
bodies. We say this with a full appreciation of the 
experimental work that has been done with whirling 
bodies and by means of gages carried upon moving 
trains ; for, despite the facts that have been thus ac- 
quired, it is certain that they have yielded comparative- 
ly little data that is of practical value as applied tothe 
air resistance to large bodies of broken contour and un- 
even surfaces traveling at high rates of speed. If our 
readers will take the trouble to look up a few of the 
treatises that have been written upon the question of 
train resistance, they will find that, whereas the author 
in each case proceeds as upon firm ground when he is 
speaking of wheel resistance, axle resistance, internal 
resistance of engines, etc., as soon as he enters the field 
of air resistance he moves with halting steps, as one 
uncertain of his foothold or moving in the dark. 

There is a growing conviction among railroad men 
that, although Mr. Adams may be attempting to prove 
too much, he is opening up a question that is of far 
greater importance in the economics of transportation 
than has generally been supposed. We ourselves have 
long been of the opinion that if a special series of tests 
were to be carried out, under varying conditions, and 
with every refinement of scientific accuracy, to deter- 
mine the exact amount of atmospheric resistance due 
to what we might call (adopting the language of the ship 
designer), the " bow wave," the " wake " and the "skin 
friction" of a train, the results would be assurprisingas 
they would be valuable. If form has such an import- 
ant relation to speed in a body moving through the 
fluid, water, it is surely not unreasonable to suppose 
that form has some relation to speed in a body moving 
four or five times as swiftly through the fluid, air. It 
is true, as our correspondent states, that the train car- 
ries along with it strata of air ; but so does the ship 
carry strata of eddying water, and it is in the endeavor 
to reduce the speed of these currents, and so avoid the 
loss of power due to setting them in motion, that a 
" Columbia " or a " Shamrock " is sheathed with costly 
metal alloy and burnished to the smoothness of glass. 
The smoothing down of the irregularities in the sur- 
face of a train is done to reduce the velocity of these air 
currents and limit the air resistances mainly to those 
due to displacement at the engine, and replacement at 
the last car of the train. 

Closely allied to the questions of sheathing is that of 
tapering the ends of a train. To what extent it would 
be possible to conform to the theoretical " bow " and 
"stern " form that would probably be suggested by the 



THE ELEMENT OF SAFETY IN SMOKELESS 
POWDER. 

During one of the violent electrical storms which re- 
cently passed over New York city, a powder boat upon 
which was stored a considerable amount of smokeless 
powder was struck by lightning, and a case containing 
fifty pounds of this powder ignited and its contents en- 
tirely burnt up without producing even the semblance 
of an explosion. Stored in the same boat, and adjacent 
to some of the cases which were ignited, were several 
kegs of black powder which, thanks to the non-explo- 
sive character of the smokeless powder, were merely 
scorched on the outside of the kegs. 

The valuable quality of smokeless powders which 
renders them slow-burning and non-explosive, so long 
as they are exposed to the atmosphere or contained 
only within the slightly resisting walls of a tin can or 
a wooden packing case, was not the immediate object 
of the patient investigation which has resulted in the 
invention of these powders. The quality of safety 
is incidental to the quality of slow-burning, which is 
the prime requisite of all powders of this class. The 
common black powder, with which we are all familiar, 
is quick-burning ; that is to say, it is converted into 
gas immediately upon ignition, there being practically 
no interval between the moment of ignition and the 
moment of complete combustion. If a small quantity 
of it is ignited in the open, it is burnt with practically 
explosive effect, and when it is contained in an enclosed 
or strongly resisting chamber such as a bore of a 
gun or rifle, the whole of the charge is converted 
into gas at the instant of ignition by the primer. 
The curve of pressure down the bore of the gun is 
consequently very uneven, being remarkably high 
over the powder chamber, and falling rapidly to a 
very low point at the muzzle. The manifest advan- 
tages of producing a powder which, as the projectile 
passed down the bore, would burn slowly and pro- 
gressively, giving off increasing volumes of gas corre- 
sponding to the increasing space behind the projectile, 
led to the invention of slow-burning powders, and it is 
still the inspiration of all investigations along these 
lines. 

Other things being equal, the rate at which a charge 
of smokeless powder will burn and be converted into 
gas, is proportional to the pressure to which it is sub- 
jected. A stick of powder may be held in the hand at 
one end, while it is burning at the other end, the rate 
of combustion under atmospheric pressure being very 
slow ; but, if the same stick is burnt in a closed vessel 
where there is a consequent rise of pressure due to the 
gases which are given off, the rate of combustion will 
increase proportionately to the pressure. 

In the remarkable incident to which we have referred, 
we are informed by Messrs. Von Lengerke and Detmold, 
of this city, the owners of the powder boat which was 
struck by lightning, that the corner of the cabin struc- 
tures on deck was shattered, and the whole of it burst 
into flame. Captain Jensen, of the boat, after rowing 
his wife ashore, pluckily returned to the powder boat 
and commenced to put out the flames. While he was 
thus engaged on deck he perceived what he describes 
as a muffled sound like the blows from a succession of 
air waves, striking the deck beneath him, and on open- 
ing the door leading to the hold of the vessel, found 
that the fire had communicated to a number of wooden 
cases filled with five-pound tins of smokeless "E. C." 
powder. The pressure due to the ignition of the pow- 
der had burst open the tops of the tins and blown off 
the cover of the wooden packing case, after which 
the contents had burnt up without doing any further 
mischief beyond scorching the surrounding cases and 
black powder kegs. The incident affords a remark- 
able proof of the impossibility of exploding this type 
of powder in the shape, and under the conditions in 
which it is ordinarily handled, shipped, and stored. 



A NEW GAS BATTERY. 

A Savannah inventor, Mr. Andrew Plecher, has de- 
vised a most interesting gas battery. The generation of 
the current is effected by the direct chemical union of 
two gases — oxygen and hydrogen, for instance It is well 
known that certain substances, such as palladium and 
platinum, or other metals of this group, have the 
peculiar effect of causing the union of two such gases 
when brought together on its surface. In the " Doebe- 
reiner " lamp, for instance, where a mixture of hydrogen 
and oxygen impinges upon the platinum in a' finely di- 
vided condition, the surface action of platinum causes 
the two gases to unite and to heat the platinum 
red hot, which in turn automatically ignites the 
gases. The chemical union of the two gases in such 
case is attended by the correlated phenomenon of heat, 
for the reason that the interatomic action produces a 
series of short circuit couples whose resistance gives 
heat instead of electric current. 

Mr. Plecher's invention is. designed to prevent this 
production of heat, and to get its correlative equiva- 
lent iu electric current by separating the positive side 



of the atoms from the negative side, and by thus segre- 
gating the positive from the negative forces to carry 
them off in an extraneous circuit which permits it to 
be used in a controllable electric circuit. Briefly, the 
invention consists in a cell whose body structure is 
of some porous material which is homogeneously 
filled throughout the entire structure with platinum, 
or its equivalent in a finely divided condition. This 
cell body has brought to its surface on one side one of 
the gases, and on t! e other side the oilier iras. and the 
cell is provided with two gathering electrodes of great 
superficial extent, one of them bathed in the hydrogen- 
saturated surface of the cell and the other in the oxy- 
gen-saturated surface of the cell, whereby when the 
hydrogen and oxygeu unite through the action of the 
finely divided platinum the two electrodes will gather 
the liberated forces of opposite polarity as union takes 
place between the atoms, and carry them off through 
the conducting wires of an extraneous circuit. 



AN INTERESTING CLOCK. 

Messrs. William Potts & Sous, the well-known clock 
makers of Leeds, England, have just constructed for 
that city what is claimed to be the greatest horological 
achievement of the century. The clock is a huge one, 
and in it are combined many features of the most re- 
markable clocks in the world, such as those at Berne 
and Strasburg Cathedral. 

The huge clock dial, which is of polished copper with 
the figures inscribed upon it in blue, is flanked upon 
either side by a mail-clad knight, each holding above 
his head a battle-axe, which serves to strike the gongs 
at the quarters and hours. Above the clock, upon a 
kind of perch, stands a large cockerel. In front of the 
dial is a platform. 

When the quarters of the hour are reached the mail- 
clad knights strike their gongs. Immediately on the 
left hand side of the dial a door opens automatically, 
and there issues forth a British soldier in full uniform. 
When he reaches the center of the platform he halts 
and salutes in precise military manner. He then passes 
on to the left, and is followed by a kilted Highlander, 
who repeats a similar performance when he reaches 
the middle of the platform. Then comes an Irishman 
in the old dress of his country, brandishing a shille- 
lah ; then a Canadian boatman with his paddle, and 
finally, a Hindoo, wearing his turban and loin cloth. 
When the figures have passed round the platform they 
disappear from sight through another door, which 
closes automatically upon the last figure's exit. Then 
the cockbird overhead flaps its wings, raises its head, 
and gives three lusty crows. The figures are manu- 
factured of copper bronze, while many of the other 
parts of the clock are constructed from gun metal. 
The escapement is the double three-legged gravity by 
Lord Grrimthorpe, who is probably the greatest living 
authority on clocks and bells. 



INQUIRY CONCERNING WATER TDBE BOILERS. 

The British Admiralty are going to hold an exhaus- 
tive inquiry in connection with the respective advan- 
tages of the water-tube boiler and the cylindrical boiler 
as used in the British Navy. The committee consists 
of seven members : Vice-Admiral Sir Compton Dom- 
ville, president, who has had under his command ves- 
sels equipped with both types of boilers ; Mr. List, the 
superintendent engineer of the Cunard Steamship 
Company ; Mr. Milton, chief engineer-surveyor of 
Lloyds Registry of Shipping ; Prof. Kennedy, formerly 
professor of engineering at University College ; Mr. 
Smith, an engineer in the Royal Navy holding the po- 
sition of inspector of machinery; and another gentle- 
man whose name is not yet divulged. The committee 
will ascertain, practically and experimentally, the rela- 
tive advantages and disadvantages of the Belleville 
boiler for naval purposes as compared with cylindrical 
boilers ; will investigate the causes of the defects that 
have occurred in these boilers, and in the machinery 
of ships fitted with them. The committe will then re- 
port as to how the defects may be remedied, or averted 
altogether, and will also report upon the other types 
of machinery employed in the vessels. In short, the 
committee of inquiry will completely overhaul all the 
various types of machinery employed in the British 
Navy, and then report as to which is the most reliable, 
trustworthy, and efficient. To enable them to carry 
out their practical experiments, the " Hyacinth," which 
is supplied with water-tube boilers, and another cruiser 
fitted with cylindrical boilers, will be placed at their 
disposal. Copies of the reports of all the defects of 
machinery and boilers that were developed during the 
recent maneuvers of the Channel Squadron will be 
handed to the committee, and they will inspect the 
vessels in which the accidents occurred. 



The question of the gender of the word "automo- 
bile" has just come up for adjudication by, the Freneh 
Academy and the "Immortels" have decided to make 
it masculine. Many French purists disagree "with the 
Academy. Still it seems eminently proper to make the 
rattling combination of iron and fire, or. electricity, 
masculine. 
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THE HEAVENS IN SEPTEMBER. 

BY HENRY NORR1S RUSSELL, PH.D. 

The shortening days of September bear witness to 
the sun's continued southward progress. On the 
morning of the 23d the sun enters the sign of Libra, 
and, in the language of the almanacs, "Autumn be- 
gins." With the change of season it is as well to take 
our monthly glance at the stars at an earlier hour — 
9 P. M. in the middle of the month. 

Right overhead is Cygnus, with Aquila on the south 
along the Milky Way, and Sagittarius setting below. 
Lyra is west of the zenith, and Hercules, Corona, 
BoOtes, and Ophiuchus fill up the western and north- 
western sky. The Little Dipper extends horizontally 
to the left of the pole, and the Great Dipper is just 
below it. 

Due south of Cygnus, and east of Aquila, is the 
little lozenge of Delphinus, or "Job's Coffin." Capri- 
cornus and Aquarius are to the south and east, and 
low down on the southeastern horizon the solitary 
first-magnitude star Fomalhaut marks the constella- 
tion of the Southern Fish. Aries and Pisces are low 
in the east, and the Pleiades have just risen. Higher 
up is the brilliant array of Pegasus, Andromeda, and 
Perseus, and far to the northward Capella is once more 
visible. 

THE PLANETS. 

Mercury is morning star till the 13th, when he passes 
superior conjunction and becomes evening star. He is 
too near the sun during the month to be well seen 
with the naked eye. 

Venus is by far the most conspicuous ornament of 
the morning sky, rising before 2 A. M. all through the 
month. On the 16th she reaches her greatest eastern 
elongation. Though past her time of greatest bright- 
ness, she is still very brilliant, and can be easily seen 
in the daytime when properly pointed out. At noon 
on the 19th she is about 3° due north of the wan- 
ing crescent moon, and should be easy enough to 
find. 

Mars is a moruingstar in Gemini, rising about 1 A.M. 
in the. middle of the month, but is not yet conspicu- 
ous. He is less than 10° west of Venus on the 1st, but 
since Venus is moving eastward much more rapidly 
than he is, the distance increases to over 20° during 
the month. 

The presence close together in the morning skies of 
the two planets which are nearest our own may 
furnish occasion for speculations about their possible 
habitability. 

Far as we are from any definite conclusion on the 
subject, it is interesting to note that the results of 
certain recent investigations seem to reverse generally 
accepted notions by indicating that forms of life 
similar to those of the earth might have a better 
chance of surviving on Venus than on Mars. 

Among the conditions evidently essential for such a 
survival are, first, a rotation of the planet sufficiently 
rapid to avoid overheating by day and undue cooling 
at night; second, the presence of an atmosphere and 
of water ; and, last but not least, a mean temperature 
of the planet's surface between the freezing point and 
about 150° Fahrenheit. 

The first of these conditions is fulfilled for both 
planets, as has long been known in the case of Mars, 
and as the recent spectroscopic work of Belopolsky 
proves in the case of Venus. 

It has recently been shown that the density of the 
atmosphere of Venus at her visible surface is much 
less than that of the earth's at sea level. But if, as is 
often supposed, the visible surface of Venus is a con- 
tinuous layer of clouds, the lower layers of her atmos- 
phere beneath this veil may be as dense as the earth's, 
or even much denser ; and such extensive clouds imply 
abundant water. 

The atmosphere of Mars, oh the other hand, is shown : 
by spectroscopic evidence to be very much less dense 
than the earth's, and there are very few, if any, clouds 
in it. 

But the most important of the recent investigations 
in this connection deal with the question of tempera- 
ture. 

Venus receives twice as much light and heat from 
the sun as does the earth and Mars less than half as 
much as the earth. A part of this light and heat is re- 
flected by each of the planets, and does not warm it. 
The rest is absorbed, warming the planet, and is then 
slowly radiated into space again. The rate at which 
this radiation takes place depends upon the planet's 
surface temperature according to a known law, so that, 
if we know the amount of heat that the planet ab- 
sorbs and then radiates, we can attain a fair approxi- 
mation to its surface temperature. 

Now, it has been determined that Venus reflects 60 or 
70 per cent of the light falling on her, and, conse- 
quently, absorbs from 30 to 40 per cent, and that Mars 
reflects about 25 per cent and absorbs 75 per cent ; and 
it is estimated that the earth reflects about 30 per cent 
and absorbs about 70 per cent. 

So. taking the amount of heat received by the earth 
from the sun as a unit, we find that Venus absorbs 30 
to 40 per cent of twice that amount, or from 60 to 80 
per cent of the unit. 



The earth absorbs 70 per cent of the unit, and Mars 
75 per cent of less than half a unit, or about 35 per 
cent of a unit. So it appears that Venus and the 
earth have about equal amounts of heat to radiate, 
while Mars has only half as much. This makes it 
seem probable that the surface temperatures of Venus 
and the earth are about the same, while that of Mars 
is much lower — about as cold at its equator as at the 
earth's poles. 

Of course, the internal heat of the planets may warm 
their surfaces up to any degree. But in its absence it 
can hardly be doubted that the earth's surface is much 
warmer than that of Mars. 

The character of the true surface of Venus, below 
the supposed cloud layer, must, of course, remain a 
matter of conjecture. But it is to that hidden region, 
rather than to the ruddy planet, that in the present 
state of our knowledge our imagination is directed in 
the search for a possible inhabited world. 

Jupiter is in Scorpio, and is being rapidly overtaken 
by the sun, so that he is only visible in the early even- 
ing. Saturn is in Sagittarius, and remains visible in 
the southwest about an hour and a half longer than 
Jupiter. Uranus is in Scorpio east of Jupiter, and 
Neptune in Taurus, very difficult to find without a 
telescope provided with circles. 

The comet discovered late in July by Prof. Brooks 
is still in sight. Toward the end of August it passes 
close to the pole, and is visible all night long, but is 
too faint to be seen with the naked eye and is growing 
fainter, as it is receding from both earth and sun. 

THE MOON. 

First quarter occurs on the night of the 1st, full moon 
on that of the 8th, last quarter on the afternoon of the 
15th and new moon on that of the 23d. The moon is 
nearest the earth on the 9th and most remote on the 
23d. She makes an unusual number of conjunctions 
with the planets during the month, passing Jupiter on 
the afternoon of the 1st ; Uranus the same night ; 
Saturn on the afternoon of the 3d ; Neptune on the 
morning of the 16th ; Mars on that of the 18th ; Venus 
at noon on the 19th ; Mercury on the afternoon of the 
24th ; both Jupiter and Uranus again on the morning 
of the 29th, and Saturn on the night of the 30th. 
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whatever part of China, who desire to enter political or 
official life, learn this tongue. 

The other Chinese languages are spoken by compar- 
atively small numbers of people. About 20,000,000, for 
instance, speak Cantonese in one form or another. It 
is used in the greater part of the province of Quang- 
Tong. About one-third of the people of this province 
use the Hakka tongue. In its northeastern part, the 
Swatow dialect is also heard. Cantonese is also spoken 
in the Quang-si provinces. There are not so many 
dialectic forms of the Hakka tongue as there are of the 
Cantonese. Passing up the coast, we find about 3,000,- 
000 people speaking Swatow. In all probability, 
9,000,000 use the Amoy dialect, which resemhlea 
Swatow about as closely as Portuguese does Spanish. 
Still further up the coast, we find the Futwa dialect, 
which is used in a district about 150 miles long and 300 
wide, containing a population of 5,000,000. The dia- 
lects of Ningho and Shanghai, although only a few 
miles apart, differ greatly. The Hainanese is spoken 
by the people of Hainan. It is related to the Amoy 
and Swatow dialects— slightly resembling the Japanese 
— and is spoken by about 3,000,000 people. The inhab- 
itants of the vicinage of Sutshu, between Japan and 
Formosa, also speak Hainanese. 

The official language of China is the Pekingese (a 
Mandarin dialect), which is spoken by 200,000,000 peo- 
ple. The Court has to have interpreters. 

All the Chinese who come to the United States are 
from Canton and its near neighborhood, and conse- 
quently speak the Cantonese dialect. 

The Chinese are not generally educated. About one 
man in every hundred can read and write, and about 
one out of a thousand women. 

Foreigners can seldom do more than learn one dia- 
lect in a lifetime. To speak one dialect, it is necessary 
to know at least 6,000 words. One well-known trans- 
lator of the Chinese classics did not speak enough 
words to be understood by his Chinese servants. 



POLYGLOT CHINA. 

It is true, says the Ostindischer Lloyd, that the in- 
habitants of Peking, Canton, Shanghai, Futwa and 
Amoy speak Chinese ; but, as to other parts of the 
country, it isaiso true that citizens of the places named 
cannot understand the inhabitants any more easily 
than can a Parisian a German. Thus, the position of 
the Chinaman in his own country, where various so- 
called dialects are spoken, is rather peculiar. The 
Chinese dialects have nothing in common with. the 
patois, or conversation forms of the language. They 
are used by the highest and lowest classes, the savants 
and the uneducated, and the officials and the coolies. 
The dialect is a language of itself. The various dialect 
forms are related to one another in somewhat the same 
manner as the Arabic to the Hebrew and other Semitic 
tongues, or German to English, Dutch, Swedish, etc. 

If it is desirable to classify the numerous dialects, 
they may be divided into the Canton, Hakka, Amoy, 
Swatow, Shanghai, Nihgho, Hainanese and Mandarin. 
The youngest of these is the Mandarin. This dialect 
is not, as generally supposed, the universal language 
of China. The Canton tongue resembles the ancient 
Chinese spoken 3,000 years ago more closely than does 
the Mandarin. The Hakka also shows traces of great 
antiquity. It is much older than the Mandarin, and 
almost equals in point of age the Canton tongue. The 
same may be said of the Swatow, Amoy and Shanghai 
dialects. In general, it may be said that the languages 
spoken in southeastern China show traces of the an- 
cient Chinese tongue, while the Mandarin dialect is 
modern. 

In addition to these main divisions, there are many 
quasi-dialects spoken, in some instances, by thousands 
of people. But the same word forms or dialects are 
not used by all persons in a single:distriet, although 
the districts (civic divisions) are, as " a rule, much 
smaller than those of the countries of western Europe. 
People only a few miles distant from each other often 
use totally different dialect forms. In some of the 
large cities, such as Canton, with more than 1,000.000 
inhabitants, we often find several dialect forms in use. 
The variations in the Chinese tongue are so great, in- 
deed, that it is not too much to say that there are as 
man5 r dialect forms in the Flowery Kingdom as there 
are days in the year. 

The most widely spread language is the Mandarin, 
which is used in one form or another in fourteen or 
fifteen of the nineteen provinces forming China. There 
are also northern and southern Mandarin tongues. 
The best northern Mandarin dialect is spoken in Pek- 
ing, while the best southern is spoken in Nankin. A 
third marked form of the same tongue is spoken in 
West China, especially in Tsien-Kiang. People who 
speak the various Mandarin dialects, however, can 
readily understand one another. All persons, from 



THE DEATH OF PROF. J. E. KEELER. 

The death of Prof. James Edward Keeler, Director 
of the Lick Observatory, at Mount Hamilton, on 
August 12, is an irreparable loss to that branch of science 
of which he was so conspicuous an ornament. 

Born in La Salle, Illinois, forty-three years ago, he 
early manifested an inclination toward astronomical 
research. A graduate of Johns Hopkins University, 
he at once entered upon the practice of the profession 
to which he had determined to devote his life. In 1878 
he participated in the Colorado expedition for observ- 
ing the total eclipse, and was afterward a colleague of 
Prof. Langley in the famous expedition to Mount 
Whitney in California. 

Later he studied with Quincke, at Heidelberg, and 
Helmholtz, of Berlin, and on his return attached him- 
self to the Allegheny Observatory as assistant. When 
Prof. Langley retired from Allegheny,Prof. Keeler took 
his place as chief astronomer. Under his direction 
that observatory gained its highest position among 
astronomers in the field of original discovery, Prof. 
Keeler devoting his special talent to the advancement 
of the science of stellar spectroscopy, and achieved 
great fame for his discoveries in this abstruse and 
difficult branch. In 1898 he was chosen Chief Director 
of the Lick Observatory, and under his capable man- 
agement the powers of its great instrument were de- 
voted to the highest uses. 

Prof. Keeler, while an enthusiast in his favorite 
science, was at the same time extremely conservative. 
The ambition to shine in popular estimation was en- 
tirely lacking; consequently, the work which he ac- 
complished can be truly estimated only by the great 
ones in astronomy who work less for sensational ap- 
plause than for established results. 

Prof. Keeler's researches on the sun were profound 
and successful, and his lectures, given from time to 
tipie before the academical societies of the West upon 
this subject, were remarkable for their lucidity [and 
brilliant conclusions. 

Prof. Keeler's chief claims to distinction were based 
upon a work — not yet complete — of studies of nebnlae, 
from which much was hoped for. His observations 
upon the great nebulae of Orion, published in the 
Scientific American of May 13, 1899, gives an im- 
pression of the scope of a work which was designed to 
distinguish the new epoch in astronomical research. 



AWARDS AT THE PARIS EXPOSITION. 

Forty-two thousand seven hundred and ninety ex- 
hibitors out of 75,531 have received awards at. the 
Paris Exposition. The United States obtained 1,981 
awards, of these 220 were grand prizes, 486 gold 
medals, 583 silver medals, 422 bronze medals, 270 honor- 
able mentions, and a long list of gold, silver and bronze 
medals of collaborators. In the last Exposition only 
1,000 prizes, including those for collaborators, were 
given. The prizes were as follows : Grand prizes, 55 ; 
gold medals, 214; silver medals, 300; bronze medal.-, 
246 ; honorable mentions, 229. The names of those 
who received' grand prizes or gold medals have been 
made public. 
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LOCOMOTIVE SNOW PLOWS IN EUROPE. 

Owing to the heavy snowfalls during winter the 
lines in central Europe are greatly interfered with in 
their traffic ; in the north of England, the running of 
trains is often interrupted during the first fortnight of 
February ; an d in Scotland a passenger train, blockaded 
by snow, sometimes has to stop in the open country for 
an entire night. 

This has called attention to the measures to be taken 
to prevent railway tracks from becoming buried under 
snow as the result of severe storms. 

At present we have fences, and small masonry walls, 
or what are called " snow fenders " ; and also snow 
barriers, such especially as those used upon the Cape 
Cod section of the New York, New Haven and Hart- 
ford Railroad. In Saxony, still an- 
other arrangement has been devised 
to prevent the accumulation of snow 
upon rails and in cuttings. This 
consists of finely meshed nets of 
iron wire, expanded metal (metal 
deploy^), or even of cocoa fiber, 
which have interstices of about 
\% inches and are strung in lengths 
of 13 feet by 5 feet in height. They 
are fastened at the top and bottom 
to ropes stretched between poles, 
similarly to a tennis net. Old railr 
way ties often serve as the poles. 
This net opposes no obstacle to the 
wind, although it perfectly arrests 
the snow. 

When the means of protection are 
unable to resist the snow, plows 
of the common type are mounted 
temporarily upon the locomotives. 
These attachments may be dis- 
mounted when it is so desired. 
They do very effective work at a 
speed of 24 miles an hour, when 
the snow does not exceed a depth 
of 20 inches. But if the heaps of snow are unman- 
ageable, cover everything, and fill up in the cut- 
tings, recourse has to be had to more powerful means, 
to the' centrifugal snow plow, a . machine invented in 
the United States by Mr. Rocca as long ago as 1887, 
and subsequently improved. 

The most important part of this snow plow is a vane- 
wheel, mounted on a shaft, driven by a twin engine,,, 
the cranks of which are placed at right angles to, each* 
other. 

An iron bar screwed to the head of the shaft, the 
two ends of which are secured to two of the blades, 
serves to break up the snow. The rapidly rotating 
vanes collect the snow and hurl it across a skirt se- 
cured to the periphery of the drum containing the 
wheel. The skirt can be vertically inclined to an 
angle of 45°. The engine is constructed for an effective 
pressure of 150 pounds. The diameter of the cylinder 
and the length of the stroke are 
both 22 inches. The bladed wheel 
has a maximum speed of 180 revolu- 
tions per minute. Steam is supplied 
from the locomotive by a coiled 
copper pipe. Another pipe of simi- 
lar form permits part of the steam 
to escape from the cylinders of the 
engine used in driving the plow, 
and pass out of the exbattst in the 
smoke-box of the locomotive. A 
steam pipe, branching from the 
main pipe, enters the drum and 
melts the accumulation of snow, 
which would tend to clog the ma- 
chine. 

Tests made on the Hungarian 
lines showed that freshly fallen 
snow not more than 7 feet high can 
be easily cleared away. The tra- 
jectory described by the discharged 
stream of snow is 150 feet long and 
50 feet high. If the skirt is inclined 
60° the height of the trajectory is 65 
feet ; but the distance is reduced to 
100 feet. 

The consumption of steam is 
great ; the locomotive can furnish 
the necessary amount only for ten minutes at a time, 
and must then stop to generate a fresh supply. When 
the snow is more than 7 feet high, it is often necessary 
to use two or even three locomotives ; under these 
conditions steam can be furnished only for five minutes 
at a time, by the locomotive used for the purpose. 
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Schuckert Company, of Nuremberg. To each turbine 
is connected directly an alternate current dynamo giv- 
ing 11,000 volts. The electrical energy is transmitted 
to Stuttgart, a distance of 12 miles, mainly by overheaa 
conductor, which extends as far asPrag, where a sub- 
station has been established ; the tension is reduced 
from 10,000 to 8,000 volts, and two cables lead to the 
second sub-station of Stockach and to the main sta- 
tion in Marienstrasse ; in both the latter a part of the 
alternating current is transformed to direct current. 
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Chronic Brass Poison. 

Metallic poisoning in its various forms is quite fre- 
quent in certain industries. It is specially common in 
those employed in lead works and with painters who 




FORM OF ROTARY SNOW PLOW USED ON HUNGARIAN RAILROADS 



use lead colors. Those who use hair dyes and cos- 
metics containing lead also frequently suffer, and water 
passing through new lead pipes also is responsible for 
some cases. Other forms of metallic poisoning are less 
common. Copper poisoning is not generally observed, 
although it may occur in those engaged in operations 
in which either the metal itself, or its alloy with zinc, 
namely brass, enters. A study has been made of this „^Iuct i. Nitrogen, 3 



tion, staining the linen, the hair is green, and there 
also are many other bad features of the disease, but 
phosphorus pills and dilute phosphoric acid yielded 
satisfactory results. The use of milk as a beverage 
was found to be of distinct advantage. 

*t« if 

Utilization of Sugar Beet Waste as Manure. 
No satisfactory process has been found until recently 
for utilizing waste materials which accumulate so rap- 
idly in German beet sugar factories. The problems 
which were the most difficult to solve were how to re- 
duce to a useful form the valuable ingredients remain- 
ing in the mass, how to obviate the unpleasant odors, 
and to dispose of the dangerous waste water. These 
difficulties were particularly felt in establishments 
which produce sugar or alcohol 
from molasses, the residuum, known 
as brown lye or molasses dregs, being 
a waste substance which it was 
found difficult to dispose of satis- 
factorily. When emptied into riv- 
ers, through sewers, it resulted in 
the death of fish.. When the lye 
was reduced chemically the pro- 
ducts of combustion escaping from 
the chimney made offensive odors 
in the neighborhood. It was found 
that the manuring of fields with 
waste materials of this sort is ad- 
vantageous because the soil thus 
receives back in easily assimilable 
form useful matter of which the 
beet deprived it in its growth, es- 
pecially potassium and nitrogen. 
This molasses lye cannot now be 
conveniently used with manure, ow- 
ing to the large quantity of water 
which it contains, which makes its 
transportation too expensive. It 
cannot be used in its concentrated 
form on account of its inconven- 
iently stiff and sirupy form. A process has been in- 
vented which obviates all the difficulties named above. 
Molasses lye ischangedinto a dry substance, which can 
be stored and eventually easily scattered over the field. 
The United States consul at Magdeburg states that 
a recent issue of The Hanover Journal of Agriculture 
and Forestry gives the following analysis of the pro- 
per cent, of which 2'74 per cent is 



condition as it occurs afnong artisans in brass in Birm- 
ingham, England, and The Medical Record recently 
contained an editorial upon the subject, from which we 
glean the following : 

The patient is likely to be a young workman, pre- 
senting a more or less markedly anxious expression, 
with a thin and haggard face, a sallow complexion and 
an unhealthy and wasted appearance. He complains 
of gradual loss of strength, of a dry an d hacking cough, 
and cold sweats, pain in the chest, loss of appetite, 




German Hydraulic Plant. 

One of the most recent of the German hydraulic 
plants is that which has been erected at Marbach, 
utilizing the force of the Neckar. The station will 
give 400 horse power at low water and 1,100 at average 
level. Four turbines of 13% feet are used, placed side 
by side ; the height of fall varies from 8J£ to 10 feet. 
The turbines have been made at the Voth factory, of 
Heidenheim, and the electrical apparatus by the 



REAR VIEW OF PLOW, SHOWING COILED COPPER STEAM PIPE. 



and progressive emaciation in addition raises a suspi- 
cion of pulmonary tuberculosis. The nature of the dis- 
order is not clear, and treatment fails to give relief. 
An examination of the teeth shows a typical green line, 
probably due to deposition of copper. As the disease 
progresses emaciation becomes conspicuous, with loss 
of strength and tremor. Headache is almost always 
present, as well as neuralgia. As a rule, digestive dis- 
turbances are present, with loss of appetite and occa- 
sional nausea and vomiting. There may be a dry, 
tickling cough. Symptoms of catarrh are not uncom- 
mon, and there is a sense of dryness or discomfort or 
contraction in the throat and a metallic taste. A feel- 
ing of oppression or nervousness, sometimes intense, is 
common, also repeated attacks of faintness and sinking 
in the morning or at work. There is profuse perspira- 



nitrogen soluble in water (of this 0'7 per cent is am- 
monia nitrogen and 0'09 per cent saltpeter nitrogen); 
phosphoric acid, 013 per cent, of which 0'04 per cent is 
phosphoric acid soluble in water ; potash (soluble), 
10'74 per cent ; carbonate of lime, 2599 per cent. 

The value of the manure is 305 marks (72'59- cents) 
per centner (110 pounds). It is said that -molasses sugar 
refineries and molasses distilleries will be able to secure 
higher net profits from this manure than now result 
from the manufacture of saline and potash, and that 
the process is of considerable value 
from a hygienic standpoint. The 
inventor believes that the applica- 
tion of the process can be extended 
to waste materials of other indus- 
tries, and perhaps also to sewage 
matter. 

»-•-* 

English Red. 

Iron oxide is a material of con- 
siderable importance, though not 
wanted in very large quantities, as a 
polishing agent for glass, etc., and 
also as a coloring matter. It is not 
used in the pure state^ but the ad- 
mixtures and impurities must be 
restricted to within certain limits. 
It is- tr bye-product from the manu- 
facture of sulphuric acid, alum, and 
of vitriol from pyrites. Hardness 
and fineness are the chief requis- 
ites. In testing such natural or 
artificial preparations, the sub- 
stance is not further ground, but 
dissolved in hydrochloric acid, and 
the iron, aluminium, calcium, mag- 
nesium, and copper contained in 
the filtrate are determined. The 
residue is essentially silica ; further mica, quartz, feld- 
spar, substances which can be distinguished under the 
microscope, and which give clues as to the origin of 
the material. Good English red is an expensive sub- 
stance, and should contain a high percentage of iron 
oxide, 90 per cent and more. No hard impurities can 
be tolerated. 

«'«n 

A New Fruit. 
A new fruit was recently exhibited to the Fellows 
of the Royal Horticultural Society, in London. The 
plant bearing it is a hybrid between the raspberry and 
the common blackberry. The taste of the fruit com- 
bines the flavors of the dewberry with that of the rasp- 
berry, and it .comes into bearing as the raspberries are 
failing. 
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THE SILK-PRODUCING SPIDER OP MADAGASCAR. 

Some very interesting experiments have just been 
made at the Professional School of Tananarive with a 
view to rendering practical to a certain degree, the 
utilization of the thread of the silk-producing spiders 
indigenous to the great island of Madagascar. Visitors 
to the Exposition will have an opportunity of seeing 
specimens of the splendid fabric manufactured from 
this material. Some dithyrambic articles have already 
appeared in the Parisian papers announcing to the 
public at large a new industry — that of " araeiculture," 
destined to take a place alongside of sericiculture. 

" The spider, the ugly spider is preparing marvelous 
riches for us. •. . . Tananarive is going to dethrone 
Lyons. The banks of the Rhone are no longer to be 
the only ones to rear silk producers, for the Imerina 
already counts her own.*' It is well to reduce things 
to more modest proportions, and I am going to present 
them in their true light. 

The author of the article that I have just cited says 
himself that the " Halab<5" (as the Malagashes call the 
silk-producing spider) is quite difficult to reproduce, 
since the female, which alone yields the thread, is so 
ferocious and ravenous that the male cannot approach 
her except with the greatest precaution, and not until 
after he has assured himself of her feelings ; for, in 
most cases, she kills and eats him. So these insects 
multiply only in certain favored places, such as the ex- 
tensive woods of mango trees of the royal gardens in 
the vicinity of Tananarive, where they do not devour 
< na another, since they are there assured of an abun- 
dance of food. 

Under such unfavorable conditions it is almost im- 
possible to hope for an unlimited artificial rearing, as 
with the silk worm, and it seems to be inevitable that 
we shall have to confine ourselves to an exploitation of 
the spiders that live in these privileged localities, tak- 
ing care not to decimate or destroy them. This simple 
expose* suffices to demonstrate that it is impossible to 
count upon the utilization of these arachnids as a 
genuine industry. Nevertheless, we may 
hope, from the experiments made, to de- 
rive a certain advantage, on a small scale, 
in having for our objective only the manu- 
facture of exceedingly rare and valuable 
fabrics. 

At the beginning of last winter I visited 
the Professional School of Tananarive 
founded by General Gallieni in the old 
palace of the queen and its adjoining 
buildings. This institution will prove 
one of the most fruitful of the General's 
works in Madagascar, if its directors are 
able to maintain it in the eminently prac- 
tical way that has been traced out for 
them. The young Malagash pupils at- 
tend the lectures with the greatest assid- 
uity, and they and the professors and 
monitors vie with each other in zeal. 

During the course of my visit, I had an 
opportunity of seeing the operation of 
reeling the silk from the spider performed 
under my eyes, and was enabled to pho- 
tograph the different phases of this very 
curious process. In the first place, the 
spiders are brought from the country 
in light baskets by Malagash women on 
the very day upon which the silk is to be reeled. It 
is important, in fact, that they shall be left shut up to- 
gether for but a short time, since they have an unfor- 
tunate habit of devouring one another, and the risk 
would be run of eventually finding nothing but the 
single survivor ! The operator then proceeds as in 
reeling silk, that is to say, he unites several threads and 
twists them at the same time that they 
are reeled, so as to produce a thread of 
the desired size. 

As for the spiders, they are placed in a 
frame in groups of one or two dozen. It 
is important not to mutilate or wound 
them during the operation, since they 
are capable of being submitted to four or 
five successive reelings in a month, rep- 
resenting about four thousand yards of 
thread. At the Professional School of 
Tananarive the idea has occurred to place 
the spiders in what are called "guillo- 
tines," the crescents of which hold them 
between4he abdomen and corselet. Their 
legs are turned back upon the corselet 
and their abdomen emerges from the side 
on which the unwinding and twisting of 
the thread is done. The Malagash girls, 
in performing this delicate operation, 
touch the end of the abdomen of the pris- 
oners with the finger and then gently 
withdraw the latter, thus carrying along, 
in a single bundle, the twelve or twenty- 
four threads to a hook that unites them 
into a single one, whence they afterward 
start for the bobbin upon which they are 
to be wound. 

In order to effect the reeling and twist* 



gtuntiiu ^mtvmn. 

ing of the thread at the same time, an ingenious system 
has been devised that gives excellent results. 

The spiders thus undergo a complete reeling without 
resistance, and when they are " empty " they are re- 




SPIDERS IN THE GUILLOTINE REELING-BOXES. 

placed by others. Those which have been operated 
upon are placed for -convalescence in a " park " con- 
structed for the purpose and consisting of bamboo 
planted in the ground and connected by strings so as 
to form trellises. After a few days' rest in these, those 
that have not been devoured are taken out in order to 
be submitted to another reeling. 
The silk of the Halabes is of a wonderful color. A 
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silk ; and this would permit of the manufacture of 
wonderfully fine fabrics of extreme flexibility and of a 
strength destined to defy ages. 

The merit of this original discovery is due to Father 
Caiubon<5, a Catholic missionary in Madagascar, who was 
the first to endeavor to turn the thread of the silk-pro- 
ducing spider (Nephila Madagascarensis) to account. 
Like the Malagashes, he contented himself in the first 
place with collecting the innumerable webs of the spi- 
ders that abound in the gardens of the Mission, and in 
carding and spinning them. He wove fabrics that were 
absolutely unwearable and of a coarse aspect, owing fo 
the irregularity of the threads. He then endeavored 
to improve his thread by reeling it directly from the 
abdomen of the spiders, which he inclosed in match 
boxes, and was thus the inventor of the process now 
employed at the Professional School of Tananarive. 
Nevertheless, it appears that Reaumur attempted the 
reeling of the threads of living spiders in 1710, in oper- 
ating upon the Epelrse of France, arachnids of small 
size, of which, according to his calculations, it would 
require 700,000 to yield a pound of silk. 

But I doubt whether the echo of such researches ever 
reached the ears of Father Cam bone* at Madagascar, 
any more than the experiments of Raimardo Maria de 
Tremayer in Spain or of Alcide d'Orbigny in America; 
so, we may, without injustice, allow the good Father 
all the merit of his discovery, It is, therefore, to him 
alone that the traveling spiders which the government 
is going to send from Madagascar to Paris on board of 
comfortable packet boatsof the Messageries Maratimes, 
for operating before the international eyes of the visit- 
ors to the Exposition, will have made this glorious 
trip. Thanks to him, they will become acquainted 
with the mildness of our climate and the succulence of 
the French flies that will be officially served up to them 
at their meals. — G. Courtellemont, in Le Monde Illustre* 




THE REELING APPARATUS. 

thread of gold could not be more brilliant nor of a 
purer yellow ; but no attempt has been made to wash 
these threads prior to their being woven, as is done 
with silk worm threads, and perhaps such washing 
might remove this brilliant natural color. But there 
would remain the tenuity, elasticity and tenacity, 
which, it is said, are much superior to those of ordinary 




Process lor Preserving Wood. 
Mr. Fritz Hasselmann has invented a process for pre- 
serving wood. It is called the xylosete 
process, and consists in boiling the wood 
in a solution of metallic and mineral salts, 
under a pressure varying from 15 pounds 
to 40 pounds per square inch. The solu- 
tion is composed of the sulphates of cop- 
per and iron crystallized together in the 
proportion of 30 per cent of copper and 
20 per cent of iron, alumina, and a salt 
which is mined at Stassfurt, in Germany, 
called "kanit." This latter chemical is a 
compound of sulphate of potash and 
magnesia and chloride of magnesia. The 
properties that this solution exercises upon 
the woods so treated are the withdrawal of 
the sap and its dissolution with the liquid, 
the destruction of the germs of decay by 
the action of the copper, and a chemical 
formation, by the iron, which is insoluble 
in water, with the cellulose or woody fiber. 
Several experiments have been carried out 
with wood which has been treated by this 
process near Vienna. The treated wood 
was utilized as props in the vineyards and 
never displayed the slightest tendency to 
decay. Sleepers treated by this process 
have also been employed on the Bava- 
rian government railways, and it has been found that 
even the softest woods are rendered as strong and as 
durable as oak by the solution. 

■ - ♦!«■ » 

Tbe History of Babylon. 

We may soon, says The Literary Digest, be in a 
position to study the lost history of Babylon, as 
we can now study that of Greece and 
Rome. In a recent lecture at the Indus- 
trial Art Museum at Berlin, Prof. De- 
litzch, the celebrated Orientalist and ex- 
plorer, stated his hope, says Biblia (June), 
"that in a short time it will be possible 
to reconstitute the history of Babylon 
from its monuments. Contemporary in- 
scriptions on monuments show that the 
excavators are unearthing the relics of 
a prehistoric epoch antecedent to the 
period to which we assign Abraham. 
The list of kings will furnish an excel- 
lent foundation for the historical recon- 
struction of the epoch." 

This has been made possible by the 
discoveries of the expedition sent out by 
the German Oriental Society under the 
direction of Koldewey. Nebuchadnez- 
zar's favorite temple has already been 
explored, and the excavators are now 
attacking " the edifice proper, in which 
Cyrus signed the edict authorizing the 
return of the Jews to their own land, 
and in which Alexander died." 



THE OPERATION OF REELING. 



In the Palace of Optics at the Paris Ex- 
position 800 or 900 vacuum tubes are used, 
producing a remarkable effect. 
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Correspondence. 



Air Resistance to Moving Bodies. 

To the Editor of the Scientific American : 

The newspaper reports of Mr. Adams' experiments 
with air-splitting trains, and the ill-considered theories 
which he has taken the trouble to publish, lead one to 
vonder why he adopted such an expensive and cum- 
>ersoine plan of proving the fallacy of these theories, 
which even the highly colored accounts referred to 
establish beyond dispute. The speeds claimed were 
not extraordinary, taking. the capacity of the engine 
and the weight of the train into account, except when 
descending the grades, and even the maximum speed 
of 102 miles per hour has been equaled,' with a heavier 
train, on one of the level roads between Philadelphia 
and Atlantic City. 

If air resistance is such a dominant factor in the con- 
sumption of the power of the engine, why did not Mr. 
Adams' train run faster on the grades ? Either this 
resistance does not exist, or else Mr. Adams' housings 
did not remove it. We are all familiar with the re- 
markable run, made on one of the Chicago and Buffalo 
roads, a few months ago, when a very commonplace 
locomotive, with a heavier train, on about an equal 
grade, out-raced Mr. Adams' train by several miles 
per hour. The exact figures cannot at present be 
given, but the statement is approximately correct. It 
is also a well-established fact that the drawbar pull or 
traction effort of the engine does not increase on level 
roads with the higher speeds, except under accelera- 
tive stresses, which, of course, are at all times propor- 
tionate to the inertia of the train and the increase in 
speed. On the contrary, it has been shown by tests, 
published in The London Engineer, that at certain 
uniform speeds, above fifty miles per hour, the tractive 
power demanded is even less than at lower speeds. 
What becomes of Mr. Adams' theories if this is true 1 
It was clearly shown that the horse power developed 
was considerably less at these high speeds, back-pres- 
sure and " wire-drawn " admission being the chief ob- 
structions to the attainment of higher cylinder power. 
After a certain speed is reached the horse power of the 
engine cannot be increased, and frequently cannot, be 
maintained, owing to these difficulties of admission 
and exhaust, together with a limited boiler capacity ; 
and this is the mysterious resistance that has switched 
Mr. Adams off on the wrong track. 

A heavy head wind is not a serious obstruction to the 
attainment of high speeds, in spite of the greater at- 
mospheric density induced thereby, but side winds are 
fruitful causes of late trains, which show beyond ques- 
tion that friction and not air resistance is the arch 
enemy of high speed. In still weather a large body of 
air is swept along with the train, but, moving at lower 
velocities as the distance therefrom increases, shows 
conclusively, although it is a self-evident truth, that 
each stratum of air passes over the next, with much 
less friction, than the innermost stratum would sweep 
over the walls of a train however smooth or unbroken, 
and that this stratum, therefore, although a thin one, 
has practically the same velocity as the train. Any- 
one who has not learned this by observation, may do 
so by holding the hand close to the outside wall of a 
fast train, below one of the windows. It is surpass- 
ingly strange that such evidence as this should be 
ignored by a student who makes a specialty of this 
interesting subject. W. P. Cleveland. 

Penetang, Ontario, Canada. 

Ethnology at the Pan-American Exposition. 

BY DR. A. L. BENEDICT. 

The Exposition has provided a circular building 
128 feet in diameter, and has also arranged for a "Six 
Nation "Indian Exhibit on the grounds, with a repre- 
sentation of the typic " Long House " of the Iroquois 
and an attendance of some sixty Indians, who will be 
engaged in such industries as basket-making, wood- 
work, etc. As these Indians are pagans and have pre- 
served to a great degree their ancient customs, they 
will celebrate in appropriate seasons their various 
thanksgiving festivals, dances, and other rites. 

Every precaution will be taken to protect exhibits 
against fire or theft and loss In packing and unpack- 
ing. It is expected, therefore, that a large amount of 
valuable archaeological material will be placed at the 
disposal of this department by museums and indi- 
vidual collectors. In fact, it is not too early to assure 
the public that the promises of such institutions as the 
American Museum of Natural History, the Peabody 
Museum, University of Pennsylvania, University of 
Chicago, and the Buffalo Society of Natural Sciences, 
as well as the friendly co-operation of the ministers of 
the South American republics, guarantee the success 
of this department. At the same time, there is always 
room for more, and as the aim of this department is 
not so much to get together a large miscellaneous col- 
lection of relics as to afford a means of popular in- 
struction in American archeology, it is desired that 
students from all parts of the country shall send on ex- 
hibits or metn'Mnnda descriptive of results obtained in 
their special fields of labor. For example, one exhibit 



will show the animals domesticated by the aborigines 
of the Western .Continent, and will explain why the 
lack of large, useful animals capable of domestication 
hampered the development of civilization in the New 
World. 

Through the co-operation of the Department of Agri- 
culture and Horticulture exhibits will be made of the 
plants cultivated in both North and South America 
before the discovery. 

Often the placard is of as great value as the specimen, 
and one of the features of the exhibit will be cases de- 
scribing in brief various types of stone age implements 
and the method of manufactftring them. Any student 
of American archaeology, who has elaborated some spe- 
cial phase of the subject and wishes to place his work 
before the public may send on manuscript, and plac- 
ards will be made from it, with due credit to the investi- 
gator. While such placards should be illustrated by 
actual specimens, it is not necessary that the specimens 
should occupy a greatamount of space, and in many in- 
stances we may be able to supply needed illustrations if 
proper descriptions are sent. One point, however, we 
would like to have made perfectly clear, namely, that 
mercenary collectors will not find the Pan-American Ex- 
position a source of revenue, although there would be 
no objection to a modest advertisement placed in a case 
of relics which are otherwise of scientific value. 
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FIEST-CLASS BATTLESHIP " KENTUCKY." 
With the departure of the first class battleship 
"Kentucky" to join the North Atlantic Squadron, the 
United States Navy is strengthened by the addition of 
the second of a pair of battleships which, because of 
certain novelties in construction, have attracted, per- 
haps, more attention than any other vessels in our 
navy. The "Kearsarge" and the "Kentucky " were 
authorized on March 2, 1895, and the contract for the 
construction of both vessels was secured by the New- 
port News Shipbuilding Company, these being the first 
battleships to be undertaken by that now famous yard. 
At about the time that they were authorized Lieut. 
Strauss, of the navy, had proposed that, with a view to 
securing the greatest possible amount of all-round fire, 
the 8-inch guns of the intermediate battery should be 
superposed above the turrets containing the main 
battery of 13-inch guns. The idea commended itself 
to Admiral Sampson, who was at that time Chief of 
the Bureau of Ordnance, and after a considerable 
amount of discussion it was decided to give the pro- 
posed system a trial upon the two new battleships, 
which at that time were known as Nos. 5 and 6. The 
design of the Bureau of Ordnance was taken in hand 
by the Construction Department and the details of the 
installation of the guns in the double turrets were very 
skillfully worked out by Naval Constructor Woodward. 
Advantage was taken of the rapid improvements which 
had been made in the electrical arts to provide a com- 
plete electrical equipment for the operation of both 
the turrets and the guns. The keels of both vessels 
were laid on adjoining slips on January 30, 1896, and 
21 months later, March 24, 1898, both vessels were 
launched with imposing ceremonies ; this being the 
first instance, we believe, of a double launching of 
battleships in the history of our modern navy. The 
" Kearsarge -1 was the first of the two vessels to be 
completed, the delay, both in her case and in the case 
of the sister ship, being due largely to the incomplete 
state of the armament. The two vessels are practic- 
ally identical, and a description of one will, therefore, 
apply very closely to the other. 

The "Kentucky" is 368 feet on the waterline, has a 
beam of 72 feet 2% inches, and when the ship is fully 
equipped, ready tor sea, with all stores on board and 
a normal coal supply of 410 tons, her maximum draught 
will be 25 feet 1 inch, and her displacement 11,525 
tons. This is an unusually moderate draught for a 
battleship of over 11.000 tons displacement, and it is 
gratifying to know that these ships and the later ves- 
sels of the '' Maine," the" Alabama,'' and the "Georgia" 
classes are to be restricted to the same draught. The 
later battleships of foreign navies exceed these vessels 
in draught by from 1 to Z% feet; thus, the "Kaiser 
Friedrich," of the German Navy, draws about 26 feet, 
the French " Jaureguiberry " 27 feet 9 inches, the Italian 
"Re Umberto." 28 feet 6 inches, and the British "Ma- 
jestic," 27 feet 6 inches, while'the "Italia," of the Italian 
Navy, draws 31 feet 6 inches ; although it is scarcely fair 
to include this vessel, which was launched in 1880, in 
the present comparison. The advantage of a moderate 
draught can scarcely be overestimated, and in naval 
operations that are conducted in shoal waters, it may 
easily prove to be the decisive factor. Were our own 
shore the object of attack and the exigencies of the 
campaign demanded that we should act on the defen- 
sive, it would be possible for our ships to retire into 
harbors and channels, into which the attacking ships, 
because of their greater draught, could not enter ; 
and if we should be carrying on a campaign in for- 
eign waters, it would be possible for our heavily arm- 
ored battleships to enter bays and harbors and pass 
through straits which would be closed against the 
deeper armored ships of the enemy. 

The defensive qualities of the " Kentucky " are of a 



very high order. In the first place, the whole of her 
armor has been treated by the Harvey process, and 
although ton for ton, it is inferior to the Krupp armor, 
its greater thickness will put the "Kentucky" on 
fairly equal terms, as regards protection, with the latest 
battleships of foreign construction. The waterline 
armor extends from abaft the after superposed turrets 
forward to the bow, and the absence of vertical water- 
line armor from the after turret to the stern is com- 
pensated for by giving the curved protective deck in 
this locality athickness of 5 inches. The belt extends 
from 3 feet above to a depth of 4J£ feet below the 
wa-terline. Amidships this belt is 16% inches thick on 
its upper edge and tapers vertically to a thickness of 
9% inches on its lower edge. It also diminishes in 
thickness gradually from amidships to either end, the 
thickness of the bow being about 4 inches. Massive 
bulkheads also extend across the ship abreast of the bar- 
bettes to a junction with the side armor, thus present- 
ing a complete wall of vertical armor around the engine 
rooms, magazines, and boilers. Above this belt is a 
flat deck of Harveyized steel which is Z% inches in 
thickness. Forward of the turrets this deck is of a 
turtle-back form and 3 inches in thickness. It curves 
down gradually toward the ram bow and is worked 
into the structure of the ram, serving to greatly stiffen 
the latter and to assist in transmitting the shock of 
ramming throughout the whole structure of the vessel. 
Barbettes of 15-inch steel are built up from the pro- 
tective deck to a height of 3 or 4 feet above the main 
deck, and above these are carried the superposed tur- 
rets, the turning gear and ammunition hoists of the 
turrets being protected by the barbette armor. The 
greatest thickness of the armor on the lower half of 
the turrets is 17 inches, and on the upper half, con- 
taining the 8-inch guns, the armor is 11 inches in thick- 
ness. The space amidships between the superposed 
turrets is occupied by a powerful secondary battery of 
fourteen 5-inch rapid-fire guns, which are carried seven 
on each broadside. The whole of this battery is in- 
closed by a wall of 5%-inch armor, which not only 
protects the guns from direct attack on the broadside, 
but also extends obliquely across the ship and prevents 
the enemy from raking the battery from an end-on po- 
sition. Mounted on the superstructure deck above the 
secondary battery are a dozen 6-pounders, eight of 
which are mounted in broadside, while the other four 
are mounted so that they can fire on the broadside or 
dead ahead or dead astern. On the berth deck are 
eight other 6-pouuders, four of which are mounted in 
the bow and four astern. 

The electrical installment of the " Kentucky " is more 
complete than has been supplied on any previous bat- 
tleship, except, of course, her sister ship the "Kear- 
sarge." Two 50 horse power motors are installed in 
each turret for turning the same ; 20-horse power mo- 
tors operate the ammunition hoists to the 13-inch guns 
and 6 horse power motors perform the same service 
for the 8-inch rifles. There are also special electrical 
motors for elevating the guns, working the rammers 
and blowing the gases out of the bores of the 8-inch and 
13-inch guns. In addition to the plant connected with 
the turrets, electric power is utilized in the operation 
of 10 endless-chain, ammunition hoists for the 5-inch 
and 6-pounder guns. There are also six electric deck 
winches, and the four big boat cranes, which project 
above the superstructure, are also operated by elec- 
tric motors. The ventilating of the ship is performed 
by thirteen electrically-driven ventilating fans. 

The view on our first page, showing the "Ken- 
tucky " under way, gives an excellent idea of the very 
shapely appearance of this handsome vessel. What- 
ever may be said of the advantages or disadvantages 
of the double-turret system, it cannot be denied that, 
on the score of appearance, there is a decided gain. 
The concentration of the heavy guns at either end of 
the ship and the long line of the 5- inch rapid-fire bat- 
tery, with the 6-pounders above it amidships, has a 
look of simplicity and convenience. If one could 
suggest a feature that would add to her beauty, it would 
be the raising of the free-board from the bow to the 
foremast by the height of one deck, as in the case of 
the ships of the "Alabama " and " Maine " classes. 

The official trial trip of the " Kentucky " took place 
on November 24, 1899, over a measured 33 sea-mile 
course between Cape Ann and Cape Porpoise. The 
vessel was run over the course twice and the mean 
speed for the two runs with tidal connections was 16'9 
knots per hour ; the horse power developed by the 
main engines being 11,081 *9, and by the auxiliaries in 
use 2365. The coal consumption worked out at 2 - 63 
pounds per horse power per hour. 



The Library of the Temple at Nippur. 

Dr. H. V. Hilprecht, of the University of Pennsyl- 
vania expedition into Nippur, has arrived at Constan- 
tinople after having discovered the library at the Great 
Temple, and over 17,000 tablets dealing with literary 
and historical matters. None of them are of a later 
date than 2280 B. C. The remains of the library will 
require five years to excavate. There is every indica- 
tion that the discoveries will give us a complete record 
of the ancient civilization, 
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Science Notes. 

According to The Sanitary Record, meats frozen 
and kept in cold storage for long periods do not undergo 
organic changes in the ordinary sense, but they cer- 
tainly do deteriorate in some intangible way. After a 
certain time frozen meat loses some life-principle essen- 
tial to its nourishing quality. 

The British Association celebrate their seventieth 
annual meeting at Bradford commencing September 3. 
The president this year is Sir William Turner, who is 
probably the most distinguished anatomist of the day, 
and he will doubtless deliver an address bearing 
upon a branch of this science. Other lectures will in- 
clude one upon "Animal Electricity," by Prof. F. 
Gotch ; " Range Finders," by Prof. W. Stroud ; and 
one for the benefit of artisans, by Prof. Silvanus 
Thompson. The proceedings will be enlivened by the 
various entertainments which always characterize this 
annual gathering of scientists. 

During the celebration of divine service at St. 
Botolph's Church, Boston (England), while a storm 
was raging, the lofty tower was struck by lightning, 
and a large pinnacle was torn from its place, crashed 
through the roof of the building, and alighted on the 
floor 300 feet below, where it was shivered to pieces. 
The congregation rose to their feet and rushed to the 
doors in terror. The clergy remained at their posts 
and by dint of much persuasion at last restored order 
so that a panic was averted. Fortunately, no one was 
injured, either in the rush for the doors, or by the fly- 
ing fragments of the broken pinnacle. 

The American walnut, which has long been such a 
favorite wood in England, has met a powerful rival 
which threatens to supersede it in the English mar- 
kets. This is the Cape laurel wood, a report upon 
which has recently been prepared under the authority 
of the Imperial Institute of London. This new wood 
is very hard to saw, but planes easily and turns well, 
while the polish that may be imparted to its surface is 
extremely brilliant. It is of a fine rose color, and pos- 
sesses a pretty figure. There is one very prominent 
peculiarity in this wood that causes the workmen to 
sneeze violently and continuously while operating it, 
even with the saw. 

Edward Hale, the well-known English cyclist, has 
recently completed a unique cycling performance, viz., 
the riding of 100 miles per day for a year, Sundays 
excepted, upon an Acatene chainless cycle. The dis- 
tance he has covered is 32,479 miles upon the high 
roads in . all parts of the coup try. Hale was as sound 
in health after he had completed his performance as 
he was when he first set out, the only difference being 
a decrease of seven pounds in his weight and a slight 
enlargement of the heart, which is generally the result- 
ant effect of a course of violent gymnastics. The cydle 
has stood the trial well. "The bevel gear has given no 
trouble whatever, and has stood thoroughly, the re- 
pairs to the cycle only comprising renewals of the bear- 
ings and the tires. > 

A school of tropical diseases, similar to those already 
in existence in London and Liverpool, is about to be 
opened at Hamburg, in Germany. Dr. Nocht, the port 
medical offlcer of Hamburg, has been visiting the Eng- 
lish schools for the purpose of studying the work in 
each establishment, since the Hamburg school will 
work in co-operation with the two English schools. 
Dr. Nocht has had an interview with Mr. Chamber- 
lain, the English Colonial Secretary, who is intensely 
interested in the subject. In fact, it was mainly due 
to the indefatigable efforts of the Colonial Secretary, 
in conjunction with some West African traders in Liv- 
erpool, that the schools were founded in England. It 
is contended that once the malaria is suppressed in 
West Africa the country will become a second India. 

Prof. W. Ramsay and Dr. Travers have been ex- 
hibiting to the Fellows of the Royal Society in London 
a beautiful collection of vacuum tubes charged respec- 
tively with samples of the various new gases which 
they have succeeded in obtaining from our atmo- 
sphere. The gases, five in number, are as follows : 
Helium with an atomic weight of 4. 
Neon •' " " 30. 

Argon " " " 40. 

Krypton " " " 80. 

Xenon " " " 128. 

When the electric spark is passed through the tubes 
some very beautiful color effects, remarkably rich and 
pure, are obtained. Especially noticeable in effect is 
that obtained in passing the spark through neon, when 
a magnificent crimson glow is yielded. The scien- 
tists also exhibited the apparatus by which they 
succeeded in separating these gases from the atmo- 
sphere and from one another. The process consists of 
fractional distillation. A vacuum vessel is filled with 
liquid air, and into this is dipped a narrower tube 
which is sealed at the bottom, but is connected at its 
upper end with a mercury aspirator. Impure argon is 
then liquefied in this narrow tube, after which, by 
operating the aspirator, the more volatile impurities 
distil over first, and can be collected for further exam- 
ination or purification. Xenon is the heaviest simple 
gas which has yet been discovered, its density being 64, 
or about 4}£ times that of the air we breathe. 



Sftuntttit ^mtxum. 

Electrical Notes. 

The introduction of the trolley in the French Riviera 
has resulted in injury to the telephone lines, which are 
of the grounded pattern. 

It is proposed to erect an electric light plant at Sim- 
la, the summer capital of India. It is in the foothills 
of the H imalayas, and water power is abundant. Kero- 
sene is used at the present time. 

To measure comparative sound intensities, M. F. 
Larroque uses an electro-magnetic transmitter and 
receiver, the latter containing a core of iron filings. 
The sound is reduced to silence by suitably withdraw- 
ing a portion of the core, and the silencing points of 
two sounds are compared. 

A novel type of trolley is used on the Dublin United 
Tramways. It is of the swivelling arm type, placed at 
the side of the car so as to be out of the way of the 
passengers, who ride on the top of the cars. The trol- 
ley-wheel is small and is contained in a casting. There 
is a kind of double swivel joint which assists in keep- 
ing the trolley on the wire. 

A group of apartment houses in Utica, N. Y., is 
provided throughout with electrical cooking utensils, 
consisting of three round platters, or ' stoves," an oven, 
and a broiler. When not needed they can be stowed 
away, leaving no-outward trace of the use to which the 
room is put. The air is not vitiated, and the apart- 
ment is kept much cooler. The same apartments are 
provided with electric curling-tongs heaters, which are 
much appreciated. 

During a violent thunder storm in the north of 
England a flash of lightning struck a pasture field, 
and plowed a trench, varying from 3 feet to 3 feet 6 
inches deep, and about 7 inches wide, across the field 
for a distance of about 12 feet. The solid clay was 
scattered in all directions, one clod being hurled as 
much as 60 feet away from the spot. The turf was 
torn up as cleanly as if it had been removed by the 
aid of a sharp implement. One length of turf, measur- 
ing about 6 feet in length and 9 inches in width, was 
cut up and thrown over a fence into another field. 

Experiments are being conducted in Budapest with 
high- pressure rotary current for working an electric 
railway on a system introduced by Ganz and Com- 
pany, says The Engineer. It is stated that, despite the 
high working pressure of 3,000 volts which is used, the 
system ensures complete safety even in its application 
to main line working. Experimentally, 'thesystem is to 
be introduced on the Valtelina stretch [of the Italian 
State Railway, which has a length of almost sixty-six 
miles. The length of . the cars which are worked by 
the new system amounts to 60 feet, while the speed 
attained is about thirty-seven miles per hour. 

Inquiry was recently made by the German Govern- 
ment, says The Chicago Tribune, into the effect of 
lightning upon trees. Observations were made by 
overseers of foresting stations scattered over an area 
of 50,000 acres in the district of Lippe. The forests 
comprised 70 per cent of beech trees, 13 per cent of 
pines, 11 per cent of oaks, and 6 per cent of firs. Of 
275 trees struck by lightning, 58 per cent were oak, 21 
per cent fir, 8 per cent beech, and 7 per cent pine. 
These figures show the extreme susceptibility of the oak 
to lightning stroke, and the large and disproportionate 
percentage of its attack upon the fir. The beech ap- 
pears to be almost immune from lightning stroke. 
While 70 per cent of the forest trees were beeches, 
they received only 8 per cent of the strokes, or about 
one-ninth of their proportionate share. It has often 
been asserted in England that the beech was never 
struck by lightning. While the German observations 
disprove this broad assertion, they amply justify the 
common belief in the rarity of the occurrence. 

Mr. L. B. Miller, of London, has patented an inven- 
tion for the purpose of decohering rapidly in connec- 
tion with wireless telegraphy. To attain this end, the 
inventor attaches the coherer to the light armature of 
a small and very quick-acting electro-magnet. The 
latter is thrown into action by the relay, the sudden 
jerk forward of the armature serving to decohere the 
filings. The speed of decohering may be greatly in- 
creased if the movement of the armature away from a 
stop is made to break the coherer circuit. When this 
is done, it is possible to more delicately adjust the re- 
lay, and then when the shunt circuit through the rela.y 
is opened the received wave can only pass through the 
coherer. The inventor states that the coherer filings 
should be of a metal or alloy, that cannot be magne- 
tized owing to the proximity of the electro-magnet. 
The coherer is constructed so that it can be exhausted 
and sealed with little possibility of its sensitiveness be- 
ing impaired by the hot blast of the glass blower, by 
fusing into the bottom'of aglass tube the two platinum 
wires attached to the lower metal electrodes, insulated 
from one another, and afterward cleaning the acting 
surface from the open end of the tube, inserting filings 
and a plug or screw, and finally exhausting and sealing 
up the open end. To obviate self-induction a Morse local 
inker can be attached in parallel to the decohering 
magnet, or an electro-chemical recorder may be em- 
ployed for this purpose. 
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Engineering Notes. 

The "Pom-Pom" gun, which has played such a 
prominent part in the South African war on the sides 
of both belligerents, has not proved a very great suc- 
cess with the British forces. Owing to the rough na- 
ture of the country over which the guns were dragged, 
and the pace at which the army traveled, the guns 
were thrown out of gear. Several experiments were 
tried to overcome this difficulty, but without success. 
This is said to be the reason why the Boers carried 
their guns about in the ambulance wagons, since, as 
these latter were fitted with springs, the guns were not 
thrown out of adjustment. 

The Paris Underground Railway was opened on 
July 21st, and it carried thirty thousand persons be- 
tween Porte Maillot and Vincennes. There was a con- 
siderable difference in temperature noticeable on leav- 
ing the street, the tunnel being rather chilly. Paris has 
heretofore been the most backward city in the world, 
as regards transportation facilities, and the new line is 
only an earnest of the vast improvements. The jour- 
ney on the recently completed line requires only half 
an hour, while by the ordinary tramway one hour is 
consumed. The fares are 'five cents for first-class pas- 
sengers and three cents for second-class passengers, 
and the trains are run on ten minutes' headway. When 
the entire underground system is completed there will 
be thirty-nine miles of railway, and the cost will be 
$40,000,000. 

The new Elbe and Trave Canal has been completed 
at a cost of $5,831,000. It was formally opened by the 
Gennan Emperor on July 16. The length of the new 
canal, which is the second to join the North Sea and 
the Baltic, following the Kaiser Wilhelm Ship. Canal, 
or Kiel Canal, which was finished five years ago, is 
about 41 miles. The available breadth of the new 
canal is 72. feet. The breadth of the lock gates is 4G 
feet, the length of the locks 87 yards, and the depth of 
the locks 8 feet and 2 inches. The canal is crossed by 
twenty-nine bridges, which were built at a cost of 
$1,000,000. The span of the bridges is in all cases not 
less than 30 yards and their height above water level 
15 feet. There are seven locks, five being between 
Lubeck and the MOIlner See — the highest point of the 
canal — and between MOIlner See and Lauenburg-on- 
the-Elbe. 

The English War Office is experimenting with a new 
magazine rifle. It is the invention of an Australian, 
and it possesses several advantages over the Lee-Met- 
ford arm, which is at present employed in the British 
army. The automatic feed of the cartridges from the 
magazine into the breech is a striking feature. It was 
tried at Bisley in the recent competitions and fired 
thirty shots in the minute, with twenty-eight hits, of 
which seventeen were bull's-eyes. The rifle is said to 
be vastly superior to either the Lee-Motford or the 
Mauser in strength, efficiency, and simplicity of con- 
struction, while it is 35 per cent cheaper to manufac- 
ture, and is ll£ pounds lighter than the present Lee- 
Metford rifle. It has been strongly recommended by 
Lord Charles Beresford, and there is little doubt that 
it will be introduced into the British army at the end 
of the South African campaign. 

The new Central London Electric Railway, which 
was opened to public traffic a few weeks ago, has proved 
a prodigious success. During the first four days it was 
opened no less than 353,000 people availed themselves 
of this new means of rapid transit, to the detriment of 
the omnibuses. So startling has been the enthusiastic 
reception of the innovation, that the Underground 
Railway, after many years' controversy and spasmodic 
experiments, have finally determined to convert the 
whole of their system to electric traction with all pos- 
sible dispatch. This resolution has probably been 
accelerated by the significant fact that in the new 
Electric Railway they have a powerful rival, which is 
both quicker, cheaper, and cleaner than their own an- 
tiquated method of locomotion. At the recent meeting 
of the Underground Railway Company, the chairman 
announced that without any further delay electric 
traction should be installed upon the outlying portions 
of their system, since their own experiments between 
Earl's Court and Kensington with an electrically pro- 
pelled train had convinced them that an electric loco- 
motive could haul a greater weight than the ordinary 
steam locomotive, that it was more economical, and 
that the atmosphere of the tunnels was maintained in 
a much purer condition. Of course, the great difficulty 
that presents itself in connection with the electric con- 
version of the Underground Railway is the question 
of the intercommunication of the other great trunk 
railways of the country. The leading railways have 
not one central depot'in London in which all the rail- 
ways converge, but rely for communication between 
the various termini upon the Underground Railway 
system, and as they have full running powers over por- 
tions of the latter's system, it is not probable that they 
will introduce electric locomotives especially for this 
intercoramunicative traffic. Therefore, it will probably 
be impossible to banish the steam locomotive entirely 
from the Underground Railway; 



136 



SALVAGE OF THE "OREGON." 

The accompanying photographs of the salvage of 
the "Oregon" have been received from Mr. W. Grigg, 
third engineer of the steamship " Nanchang," which 
was chartered at Ohefoo, North China, to proceed 
to the assistance of the "Oregon'' immediately'after 
it had grounded in the Gulf of Pechili. The sub- 
merged rock on which the vessel was impaled lies to 
the northward of Miau Tau Islands and projects pin- 
nacle-like from very deep water. Rocks of this kind 
are not uncommon, and form one of the greatest perils 
of navigation in some of the Eastern seas. One of our 
photographs was taken from the " Nanchang," when 
this vessel was towing in the effort to pull the " Ore- 
gon "from the rocks, and the smaller picture shows 
the 10-inch pumps which were used to keep down the 
water in the hold of the " Oregon." 

The description of the operations is best given in the 
writer's own words : 

" The " Nanchang" was chartered at Chef 00, North 
China, to proceed to the "Oregon" and assist in float- 
ing her. We left Chefoo on the morning of June 30, 
arriving at 10 A. M. on July 1, and made fast along- 
side. The battleship we found was badly ashore on a 
pinnacle rock, and heeling over at an angle of 10°, with 
ten to seventeen fathoms depth of water all round the 
ship, and three or four of the forward compartments 
full of water. We commenced to take out ammuni- 
tion, davits, cables and anchor, etc. The "Oregon" 
had two 10-inch pumps working, which were secured 
from the " Tokio Marie," a Japanese steamer that ran 
ashore some time ago, about 10 miles away, off the 
same island. The pumps were doing good work and 
keeping the water under. 

"At 11 :40 A.M., July 1, we passed a hawser aboard the 
"Oregon" and commenced to tow her, the tide serv- 
ing at that time. At noon the battleship cleared the 
rock. At 12:10 P. M. we let go our hawser, the 
"Oregon" using her own engines; but shortly after- 
ward she struck on another rock. At 2 o'clock we re- 
sumed towing, assisted by the steamship "Kwong- 
sang," towing till 5 o'clock, but unable to shift her. 
The following day at 1:10 P. M. the " Nanchang" and 
the steamship "Kwongsang" were made fast to the 
"Oregon," one on each side, and towing was 
resumed, the British cruiser " Endymion " 
having come up and passed a hawser aboard 
the "Oregon" astern. The "Endymion" 
carried away her own hawser, and shortly 
afterward another one belonging to this 
ship. She again sent aboard her own 
hawser, and the three ships made another 
attempt, the "Oregon" using her engines 
as required ; but were unable to shift her 
up till 3:45 P. M., the tide having fallen 
too much to render any further attempt 
that day successful. Coal and ammunition 
and heavy weights were being discharged 
the whole time to lighten the ship. Another 
attempt was made on the 4th, but proved 
unsuccessful. On Thursday, July 5, we were 
preparing to make another attempt to tow 
her off, when, at 1:35 P. M., the "Oregon" 
floated off unaided. We towed her a short 
distance and anchored in 19J^ fathoms water 
at 2 P. M. The following day we towed 
the "Oregon" round the island to Hope 
Sound, clear of the strong tide, to enable 
the divers to plank over the 
holes in ship's bottom, a task 
which will occupy four or Ave 
days. She will then proceed to 
the Japanese Naval Dockyard 
at Kure\ to be temporally re- 
paired, to enable her to return 
to San Francisco." 

The " Oregon," favored by 
calm weather, made the trip to 
the dockyard without further 
mishap, and is now undergoing 
sufficient temporary repairs to 
enable her to take part in the 
Chinese campaign. 

»»» 

Motor Boats on the Dead Sea. 

The Dead Sea, having for 
thousands of years been a soli- 
tude in the midst of a desert, is to 
have a line of mechanically pro- 
pelled boats. The first steamer 
is 100 feet long and left Hamburg 
for Palestine on June 16, and a 
second steamer has been ordered. 
The first vessel has been named 
"Prodromus," the "forerunner." 
It will carry freight and thirty- 
four persons. The promoters of 
the enterprise are the inmates 
of a Greek cloister in Jerusalem, 
and the management is in Ger- 
man hands. The influx of tour- 
ists in the last few years has 
been notable. 



THE BEO0KS COMET. 

The new comet discovered by the writer on the 
morning of July 23, while sweeping the eastern heav- 
ens with the equatorial retractor of this observatory, 
has been regularly observed on every clear night. 

It continues a bright and very beautiful telescopic 
object, resembling very much a great naked eye comet 
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Its position at discovery, on July 23, as already an- 
nounced in these pages, was R. A. 2 h. 43 m. 40s.; decli- 
nation north 12° 30 m., and the comet was only 
observable in the eastern morning sky. By August 1 
the comet had moved to north declination 39° 31 in., 
and was in the same wide power telescopic field with 
Algol — the demon star. At my latest observation, last 
evening, the comet's position was R. A. 2 h. 55 m. 35 s. ; 
declination north 59° 7m. This observation was made 
in the presence of a nearly full moon, which shows the 
brightness of the comet. On August 22 the comet will 
be in R...A. 5 h. 46 m.; declination north, 84° 10 m. or 
..within 6° of the north celestial pole, and below the 
pole. 

It is now in the circumpolar constellation camel-par- 
dalis, is moving upward through that figure, and by 
the last of the month will be in the head of this constel- 
lation. By plotting these places upon a star atlas the 
comet's course through the northern heavens may be 
followed. for several weeks. 

The comet passed perihelion on August 3, and is, 
therefore, becoming fainter, but it may be observed 
with telescopes of moderate apertures, 

William R. Brooks. 

Smith Observatory, Geneva, N. Y., August 9, 1900. 



COMET DISCOVEEED BY DE. BROOKS, JULY 23, 1900. 

in miniature, its appearance, as seen in the 10-inch re- 
fracting telescope, being well shown in the accompany- 
ing cut. The nucleus is remarkably stellar, and sharp- 
ly defined. For several days after discovery the nu- 
cleus was elongated in the direction of the tail. It is how 
more nearly roundand slightly diffused. The motion 
of the comet has been rapid and in a northerly course. 




FORWARD DECK OF THE "OEEGOH," SHOWING TWO 10-INCH STREAMS 
DISCHARGED FROM THE FLOODED COMPARTMENTS. 




The Jesup North Pacific Expedition. 

Messrs. Jochelson and Bogoras, of the Jesup North 
Pacific Expedition, have started for the northeastern 
part of Asia to continue the work of the expedition in 
Siberia. The region which they are about to visit is 
situated northeast of the Amoor River. They will 
study the relations of the native tribes of that area'to 
the inhabitants of the extreme northwestern part of 
America, and also to the Asiatic races visited previ- 
ously by Dr. Laufer, and to those living farther west. 
It is believed that the result of their explorations will 
result in clearing up the racial history of these people, 
and it is hoped that the question as to the relations 
between the aborigines of America and Asia will be 
definitely settled. The work of these explorers is part 
of the general plan of the Jesup North Pacific Expe- 
dition, which was organized for the investigation of 
the relations between the tribes of Asia and America. 
The gold discoveries along the coast of 
Behring Sea are, of course, rapidly chang- 
ing the conditions of native life, so that in 
a few years their primitive customs, and pos- 
sibly the tribes themselves, will be extinct. 
The expedition, after leaving Vladivostok, 
will go bysea to the northwestern part of 
the Sea of Okhotsk. Mr. Jochelson expects 
to J spend the winter among the tribes of 
this coast. Mr. Bogoras will make a long 
journey by dog-sledge across that part of 
the country which is north of the peninsula 
of Kamchatka. After completing his work, 
Mr. Jochelson will proceed in a northwest- 
ward direction, crossing the high mountains 
which stretch along the coast, on a trail 
never before visited by white men. He ex- 
pects by this route to reach the territory 
of another isolated tribe, the Yukagheer. 
He will not return to the coast of Okhotsk, 
but will continue his journey westward 
through Asia. Both gentlemen have car- 
ried on remarkable investigations in Siberia. 
Their journey will occupy two years and 
is certain to be productive of im- 
portant results. 



ATTEMPT BY THE "NANCHANG" TO TOW THE " OREGON " OFF THE BOCKS. 



A Kite and Balloon Station 
Near Berlin, Germany. 

The Berlin correspondent of 
The Standard announces that 
the Royal Prussian Meteorolo- 
gical Institute in Berlin is about 
to make arrangements for the 
systematic examination of the 
higher strata of the atmosphere 
by means of special apparatus, 
says Nature. In the grounds of 
the Aeronautical Observatory, at 
Tegel, a suburb of Berlin, where 
Alexander and William von 
Humboldt were buried, registra- 
tions of the atmospheric condi- 
tions at a height of three to five 
thousand meters will be carried 
on, if possible, day and night 
with kites and kite-balloons. 
The registering apparatus, 
which automatically records the 
pressure, temperature, humidity, 
and wind velocity at these 
heights, is taken up by a kite- 
balloon connected with the earth 
by piano wire. An elevation of 
1,500 meters, has been attained 
by a train of kites even with- 
out balloons when there was 
sufficient wind. 
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PABIS EXPOSITION.— INTEBIOB OF THE PETIT 
PALAIS. 

The interior of the Petit Palais is reached through a 
high arched doorway ; the main doors are of glass, 
framed in gilded iron work of artistic designs. The 
front part of the building, which corresponds to the 
main facade, consists of a central rotunda, from which 
a flight of steps leads up to a long gallery on either 
side. The rotunda, opposite the main entrance, repre- 
sents the portion under 
the central dome ; the 
lower part is lined with 
a variegated marble ; in 
the corners are four 
niches containing fine 
groups of statuary ; the 
marble finish ends in a 
cornice, above which 
the interior of the dome 
is finished in stucco with 
handsome relief orna- 
ments. The floor is 
formed of a mosaic pat- 
tern. In the center is 
represented a horse, 
upon which is mounted 
the suit of armor worn 
by Francois I. The two 
galleries have eight win- 
dows in front, and a 
semicircular ceiling of 
stucco in relief. Be 
tween the windows are 
mounted suits of armor 
of different periods, and 
in the center is a horse- 
man in armor ; the walls 
are hung with rich tap- 
estries. The rear door 
of the rotunda leads 
into the central court, 
seen in the illustrations, 
which is of semicircular 
form. The colonnade 
surrounding the court 
is formed of polished 
granite columns ar- 
ranged in pairs, uphold- 
ing a superstructure of 
light stone, carved and 

inlaid with porphyry panels. It is relieved t>y -orna- 
ments in gilded metal, and metal garlands are hung 
between the columns. The pavement is laid in 
mosaic and the walls are formed of porphyry and 
marble in various designs. The central doorway, 
shown on the left of one of the illustrations, is up- 
held by two granite columns on each side; over the 
arch are finely executed figures in high relief ; at 
the top are two figures in gilded bronze. The court is 
tastefully laid out ; the three basins are surrounded by 
mosaic borders in blue and gold, and the flower beds 
and plants add greatly to the effect. In the center is 
a copy of a cele- 
brated group by 
Chardin. 

The galleries 
contain a retro- 
spective collec- 
tion, representing 
the national art 
in its different 
forms from the 
earliest times 
down to 1800. No 
pains have been 
spared to bring 
together a collec- 
tion worthy of the 
occasion; here are 
to be seen Gobelin 
tapestries, carved 
wood, porcelains, 
ivory, enamels, 
etc. ; the objects 
have been loaned 
by the govern- 
ment, by mu- 
seums and cathe- 
drals, and by pri- 
vate persons. The 
galleries are divi- 
ded into two 
series, inner and 
outer. The walls 
of the inner series 
are lined with 
Gobelin and other 
tapestries. The 
collection of 
Celtiberian and 
Gallo-Roman ob- 
jects are of espe- 
cial interest, and 
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show bronze swords and other arms, fibulae and 
head pins, as well . as jewelry in gold and rudely 
cut stones. A number of cases contain earrings in 
gold and bronze, and various bronze ornaments 
and objects taken from sepulchers of the Celtic 
period. Of the Gallo-Roman period, an interesting 
collection is that of glass vessels of iridescent hues, 
many of large size, dating from the second to the ninth 
century. A collection of pottery of the same period 
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number of these. The different rooms contain collec- 
tions of carved ivory, illuminated missals, ornamented 
metal work and bronzes, etc. Among the metal work 
is a collection of ancient locks and keys, most of which 
are artistically worked in relief and open-work designs ; 
these date from the fifteenth to the eighteenth cen- 
turies. The outer series of galleries contain a large 
number of collections; most of the objects are of the 
Louis XIV. or later periods. They include Gobelin 

tapestries, carved and 
inlaid furniture, orna- 
mental clocks, paint- 
ings, etc. One of the 
rooms is devoted to a 
collection of objects be- 
longing to the various 
members of the royal 
family, including the 
jewel cabinet of Marie 
Antoinette, of mahog- 
any incrusted with 
gilded metal and in- 
laid with mother-of- 
pearl. A central case 
contains books and 
other objects belong- 
ing to celebrated per- 
sons of the time. A 
view in one of the outer 
galleries is shown in 
the illustration; the 
handsomely carved and 
decorated bedstead be- 
longing to the Duke 
Antoine, 1508-1544 ; it 
is loaned by the Mu- 
seum of Nancy. Op- 
posite it are two carved 
walnut buffets of the 
sixteenth century ; the 
tapestries are of the 
same period. 



EOOH IN THE SHALL PALACE OF FINE AETS, PASIS EXPOSITION. 



baea brought together from the different parts of 
Prance. Among~ttre objects^ of +he Merovjngiao period 
are two swords with rich scabbards in gold relief, 
besides a number of gold jewels and bronzes. The 
collection of Limoges enamels, from the eleventh to 
the sixteenth century, contains remarkable specimens; 
most of these are in blue and gold designs. Of the 
porcelains, those of Sevres and St. Cloud are repre- 
sented in great variety ; the Bernard Palissy collection 
is especially interesting; different pieces have been 
loaned by the government, by different museums and 
private collections ; Baron de Rothschild has loaned a 
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New System of Elec- 
tric Heating. 

A new system of elec- 
tric heat is upon the 
market. It consists of 
an electric heater and 
a blower. The motor 
is of the standard fan type and is secured to a conical 
metal case. There is an intake for air at the back. 
The heater consists of clay tubes wound with fine 
German silver wire and covered with an insulating 
coat of enamel. The tubes are arranged radially and 
the fan and the heater are both closed in by a metallic 
casing. The heater can draw air from without the 
room or car, or in cold weather can operate using the 
air in the room or car. Two of these heaters will, it is 
said, heat a 40-foot car to the proper temperature. In 
the ordinary system some of the persons in the cars are 
uncomfortably warm, while others are cold, but with 

the fan distribu- 
tion the heat i* 
pos i t i ve 1 y dU- 
tributed. The 
fan will also prove 
useful in school 
buildings, on 
ships and war 
vessels. It will 
be specially valu- 
able when vessels 
are out of com- 
mission where it 
is desired to both 
warm and move 
the air. 

•*t* 



T H B railroads 
have taken very 
little interest in 
acetylene gas, for 
car lighting, and 
there have been 
many failures in 
this field. The 
Chicago, Milwau- 
kee and St. Paul 
Railway Com- 
pany are making 
experiments in the 
laboratory on a 
generator for 
lighting a car. 
One advantage of 
acetylene g a s is 
that each car can 
be made a sepa- 
rate unit. There 
are to be service 
trials of the appa- 
ratus on the cars. 
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NERNST LAMP AT THE EXPOSITION. 
One of the most interesting displays in the Electrical 
Palace is that of the Nernst lamp shown in the pa- 
vilion erected by the Allgeineine Elektrieitfitsgesell- 
schaft. Two different types of the Nernst lamp are 
made at present ; in the first it is necessary to heat 
the conducting filament by a match, an alcohol 
lamp, or the like. The general appearance of this 
type of lamp will be seen in our engraving. From the 
base project two metal rods, which are braced at the 
ends by a short tube of porcelain, and to the ends of 
the rods is soldered a rather thick platinum wire ; to 
this wire the ends of the conducting filament are sol- 
dered by a process analogous to that employed for the 
incandescent lamp. This filament, made up of refrac- 
tory oxides, is perfectly white and homogeneous, re- 
sembling otherwise a short carbon filament. As the 
resistance of the filament diminishes when in a state of 
incandescence, it becomes necessary to insert a resist- 
ance in the circuit to cut down the current to the right 
amount. 

The form of resistance used here is shown below the 
porcelain rod ; a very fine platinum wire is wound 
around a porcelain rod about one inch long, and this is 
contained in a small glass bulb ; the outer end of the 
wire is connected with a stout wire which passes back 
parellel to the rod. The terminals are formed of two 
wires fused into the glass. A lamp base of the ordi- 
nary Edison, or screw type, is used, to which is fitted a 
globe somewhat resembling an ordinary incandescent 
lamp globe ; this, however, is open at the end and 
serves only to protect the filament from dust, etc. 
When the flame of a match is applied to the filament, 
it soon commences to glow, and finally reaches a bril- 
liant incandescence, giving off a white light which is 
very pleasing in color. The light is much whiter than 
that given by a carbon filament, owing to the higher 
temperature of the refractory oxides, and is entirely free 
from the disagreeable green hue of the Welsbach burner. 
It is, of course, quite desirable to have a lamp which is 
entirely automatic in its action, particularly when it is 
placed in inaccessible positions, and accordingly an 
automatic form has been devised, in which the filament 
is heated by the passage of current through an exterior 
conductor, and when its resistance has been thus re- 
duced and it allows the passage of a sufficient current, 
to bring it to incandescence, the circuit of the heating 
conductor is interrupted by a special device. The 
general disposition of the working parts is seen in 
the sectional view. From the socket rise two stout 
wires, D Z>, which support a porcelain disk, C. Upon 
the disk is supported the filament, A, and surrounding 
it is a spiral tube of porcelain, B. The porcelain tube 
carries on its surface a great number of turns of fine 
platinum wire, which has been wound on while the tube 
is still straight and before baking the porcelain ; the 
wire is almost completely imbedded in the porcelain 
and is visible only upon close examination. 

This exterior tube serves to heat the filament by the 
passage of current in the fine platinum wire ; a thick 
wire, not shown in the diagram, passes below from 
the right-hand end. A small glass bulb placed below 
contains the resistance wire, wound around a porcelain 
rod, E. This resistance is of the same type as for the 
first lamp, only one form being used throughout. The 
lamp base, Q. resembles the ordinary screw type, but 
the interior body, of porcelain, is recessed to receive 
the automatic cut-out device ; it also supports the 
wires, D D. The cut-out consists of a small electro- 
magnet. F, fitting injthe cavity of the 
socket ; the upper end of the bobbin 
is of soft iron, and below an iron piece 
curves up and supports a small arma- 
ture, i, by means of a flat spring. 
The armature rests] normally against 
a contact piece to the right, but when 
a sufficient current passes in the coil, 
the armature is attracted and leaves 
the] contact point, thus cutting off the 
current from the [heating spiral. The 
action will be clearly seen by referring 
to the diagram of the electrical con- 
nections. The current takes two paths; 
first, through the filament, the resist- 
ance bulb and the magnet, following 
the circuit, A, B, D. E, F, &, H; or, 
second, through the heating spiral, 
the contact, K, the armature of the 
magnet, and return, or A, B, C, K, H. 
Owing to the high resistance of the 
filament when cold, the current pass- 
ing in the circuit of the magnet is not 
sufficient at first to attract the arma- 
ture, but a few seconds after it is 
turned on the spiral commences to 
heat up, and the temperature of the filament is raised 
sufficiently to allow a large current to pass ; it thus 
becomes incandescent, and, its resistance being lowered, 
a large current passes in the magnet ; the armature is 
attracted and the circuit of the heating, spiral broken 
at K. When the lamp is turned off, the reverse action 
takes place ; contact is made at K, restoring the origi- 
nal conditions. 
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The price of a lamp with the automatic illuminat- 
ing device is, of course, much higher than for the or- 
dinary type, on account of the two extra pieces, the 
magnet and the heating spiral. The magnet, of 
course, does not deteriorate ; the spiral, being subject 
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AUTOMATIC TYPE— SECTIONAL VIEW AND DIAGRAM 
OF WIRING. 

to alternate expansions and contractions, lasts a rea- 
sonable length of time, but not indefinitely. It is, 
however, easily replaced, and is taken back for two- 
thirds of its original value. It is probable, besides, 
that the platinum wire will be replaced by a material 
which will give the same service at a less cost. The 
parts of the lamp which need to be replaced, the spiral 




NERNST LAMP— ORIGINAL TYPE. 

and the filament, cost but little, and it is estimated 
that the cost of lamp renewals is not greater than in 
the case of the ordinary incandescent lamp. The dura- 
tion of the filament depends somewhat upon the man- 
ner in which it is brought to incandescence, whether 
heated quickly and thus subjected to a violent rush of 
current, etc. In general, it is less than that of a carbon 



lamp is from 1% to \% watts per candle power, which 
is about one-half that of an incandescent lamp ; for a 
16-candle power lamp the energy consumed is thus 
from 24 to 28 watts, representing 27 to 30 lamps per 
horse power. At present the Nernst lamp is manufac- 
tured for 25, 50, and 100 candle power, under a tension 
of 110 or 220 volts. 




CHANDELIER OF B ERNST LAMPS. 

filament ; if the changes in voltage do not greatly ex- 
ceed the normal, one may count upon an average life 
of 300 hours for this lamp. The life is diminished 
gradually by a molecular change, which is produced 
little by little under the action of heat, accompanied 
by a diminution of solidity and often an increase of* 
resistance which diminishes its brightness. The ex- 
penditure of energy in the present type of Nernst 



SoutH America's Dying Races. 

THE FUEGIANO AND THE BAKAIRI PEOPLE. 

BY JOHANNES HROLF WISBY. 

Before the end of the next century two of South 
America's most ancient peoples, the Bakalri and the 
Fuegianos, will be practically extinct. Both tribes to- 
gether amount only to. a few thousand individuals, and 
have been rapidly decreasing in number for the last 
twenty years. The Bakalri, a branch of the famous 
Caralbian race, live in the heart of Brazil. The 
Fuegianos inhabit the island groups in which the 
South American continent terminates, and form a dis- 
tinct tribe of their own. 

In olden times, when Spanish ships beat around Cape 
Horn, these islanders were first discovered by their 
habit of lighting fires on the shores ; for which rea- 
son the Spaniards called them Fuegianos or " fire peo- 
ple," and their island home, Tierra del Fuego or the 
"Land of Fire." Behind the thundering surf they 
live, almost naked, in a climate as rigorous as that of 
northern Norway, surrounded by the great oceans of 
the Pacific and the Atlantic, and with great snow- 
capped mountains behind them. The climate is a suc- 
cession of chilling rainfalls and violent storms ; a 
quiet, sunshiny summer day is almost unknown. 
One would suppose that conditions like these would 
tend to draw the members of the tribe closer together. 
On the contrary, everyone lives for himself, and the 
tribe unites only to fight its enemies. The people have 
no religion. They believe merely in devils ; they do 
not worship ; and they have no idols of any kind. If 
they hear a noise they cannot account for, they fancy 
it is some devil on the warpath, and take to their heels. 
They offer no prayers in such cases, but simply turn 
about and run, acting apparently on the principle that 
they can outfoot any devil. Easily frightened as they 
are in this way, they exhibit no fear when the object 
making the noise is visible to them. Darwin, who was 
the first scientist to visit the tribe, as early as 1840, 
maintained they were cannibals, but his theory has 
been contradicted by later scientists, a few of whom 
have succeeded in finding out the real habits of the 
people by living with fcheu*. That they have canni- 
balistic tendencies is, however, admitted by several 
travelers ; for they make a practice of eating the old 
women of the tribe when they are no longer of any 
use. As the family ties are not very strong, and as 
the children seem entirely to forget the parents as 
they grow older, it is not unlikely that many a poor 
old Fuegiano mother has been partly eaten up by her 
own offspring. 

That which more than anything' else has made the 
Fuegianos hardy and able to withstand the trying 
climate, as well as the fierce onslaughts of the warlike 
Onas, is their ancient habit of killing the weaker chil- 
dren, permitting only the robust to live. Children 
thus killed are buried in the ordinary manner of the 
tribe, entirely without ceremony. If not merely 
thrown on the charnel heap they are burned in the 
camp-fire and their ashes strewn to the winds. It is 
characteristic of the Fuegiauos that they endeavor to 
forget their dead, whose possessions 
are conscientiously burned, and whose 
names must not be uttered. 

The only animals met with in the 
country are a species of fox and a spe- 
cies of mouse, but the river-like chan- 
nels which separate the islands swarm 
with seals and fish. Occasionally a 
whale is captured, the oily blubber of 
which is considered a delicacy, and 
the bones an excellent material for 
arrow and spear-heads. Their manner 
of fishing is peculiar. At dark they 
set out in their frail, flat-bottomed, 
bark canoes armed with long fishing 
spears. Clay is placed in the bottom 
of the boat, on which they light a 
fire. Attracted by the fire the fish 
gather around the boat and are then 
speared with unerring skill. How the 
Fuegianos succeed in keeping these 
badly-leaking and extremely frail 
shells afloat on the turbulent waters 
of the ocean around Cape Horn 
is a puzzle to sailors. They even 
venture far out to sea, paddling 
against the current to reach certain shoals frequented 
by the seal ; but often it happens that a fisherman, 
after battling the tide and the wind, is upset and 
drowned in the tremendous surf which is at all times 
thundering on the shores of the island. 

From the raw, forbidding climate of the ugly-tem- 
pered Fuegianos, we shall repair to the luxuriant tropi- 
cal regions of the Bakalri tribe, living in the heart of 
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Brazil, some forty degrees of latitude north of Tierra 
del Fuego. By the River Xingo, which pours its waters 
into the Amazon, the Bakalri hunters live, the south- 
most outpost of the Caralbian race. Plague and disease, 
doubtless spread by the numerous poisonous insects 
inhabiting the forest regions, have thinned out their 
race, and the days of the Bakalri are numbered. Like 
the Fuegianos, their life is that of the Stone Age, but 
as a race they are somewhat superior, although they 
are also cannibalistic. But it is not the necessity of dis- 
posing of a surplus of old women which has whetted 
the appetite for human flesh. Although the real cause 
of their cannibalism is not definitely settled, it is 
extremely probable that through their habit of eating 
roasted monkeys, which resemble the burned corpses 
of the native children, they have 
acquired a taste for human flesh. 

Unlike the Fuegianos, they have a 
kind of "religion." They are great 
story tellers and dancers, and their 
sociability and good-nature gener- 
ally win the confidence of the trav- 
eler. Their chief weapons are the 
bow and arrow, a kind of boom- 
erang, and, above all, the blowgun, 
from which they shoot the poison- 
ous arrows which are the dread of 
their enemies. The bow often meas- 
ures six feet iu length, and the 
feathers which guide the arrow on 
its flight are set spirally, so as to 
impart a revolving motion to in- 
crease the velocity ; the principle is 
somewhat the same as that of the 
rifled musket barrel. 

Their boomerang somewhat re- 
sembles the Australian weapon ; it 
has an aperture where a " demon " 
in the shape of a pierced nut-shell 
is inserted. This arrangement 
causes a strange, ominous whistling 
as the weapon is hurled against the 
enemy, who is supposed to be 
very much frightened at the noise. The blowgun 
is one of the most dangerous and ingenious weapons 
ever invented by a savage, and in the hands of an ex- 
pert Bakalrian is almost a match for a modern firearm 
in the dense jungle. 

The " projectiles " consist of the slim, tough, feather- 
weight arrows made from the ribs of a certain palm 
leaf ;" they are sharpened to a needle's point, bat in- 
stead of hdng mounted with feathers they are merely 
wound round with a bit of raw cotton. The arrow is 
placed in the gun so that the cotton just fills the bore ; 
it is blown out with sufficient force to bring down 
game at a distance of 250 feet, if the wind does not? 
interfere. It is not the force of the dart that kills, but 
the poison with which it is saturated. A mere scratch 
by such a dart is invariably fatal. 

The Bakalri tribe is famous for some very queer cus- 
toms, such as the eating of earth, and the rules at- 
tending childbirth and the burial of warriors. 

The rising of the River Xingo during three months of 
the year scatters 
the fish, making 
it impossible for 
the tribe to ob- 
tain any other 
food than the 
baked mud of the 
river, which is by 
no means un- 
healthful. This 
river mud is very 
ri'ch in mineral 
substances, and 
while it cannot be 
said to contain 
nourishing prop- 
erties to any ex- 
tent, it fills the 
stomach and ap- 
peases hunger. 
It is baked in a 
sweltering sun, 
eaten in the shape 
of small balls 
about 3 inches 

in diameter, the average daily consumption being 
about three-quarters of a pound for each Bakalri. 

Like most American Indians, the Bakalri attach a 
great deal of importance to tattooing, but in their case 
the custom owes its origin more to the necessity of 
averting the insects than to the device for personal 
adornment. The mosquitoes on the Rio Xingo are so 
ferocious and pugnacious that extraordinary measures 
must be taken against them, and when, centuries ago, 
it was found that a mixture of clay and vegetable oil 
applied to the skin would keep off the insects, the idea 
of mixing colors suggested itself, and then and there 
was the beginning made to the art of tattooing. 

The language of the people is poor in words. To 
illustrate the poverty of the Bakalri dialect, there is 



no name for " parrot," although a variety of parrot 
species are known by separate names. The various 
kinds of palm trees are designated, though no given 
name exists for the word "palm." "We" also means 
"good;" "others" (which they express by saying 
"not we") also means "evil." The Bakalri can only 
count two; if you ask him to count on, he will continue ; 
two-one, for three ; two-two, for four ; two-two one for 
five, etc., reminding us of the manner in which bells 
are struck on shipboard. 

Unlike other Brazilian aborigines, the Bakalri know 
nothing of intoxicating vegetable drinks. They main- 
tain their ancient custom of shaving the top of the head 
with a keen-edged native grass. Early explorers sup- 
posed that they borrowed this custom from the Jesuit 




CRADLE IN WHICH BAFT IS BUILT UP. 

monks, who were the first white men to visit them, but 
it has been proven lately that the bald spot on the 
head was characteristic of the Bakalri centuries before 
any white man penetrated the tropic wilds of their 
home. 



LUMBER BAFTS ON THE COLUMBIA BIVEB. 

Th« States of Oregon and Washington have seen a 
reuiarkableldevelopnre nt of the method of transporting 
lumber to California by sea in the form of large built- 
up rafts, and although the increase in the price of 
timber- of the kind which has been shipped by this 
method makes it likely that no more rafts of the kind 
will be built, this unique and daring means of trans- 
portation will always remain as one of the curiosities 
of the lumber trade of the Pacific coast. We present 
illustrations of the last of these large rafts to be con- 
structed. Like several of its predecessors, it was built 
at the little town Stella, which is located on the 
Washington shore of the great Columbia River, and 



constructed with a double keel and a series of heavy 
frames of 12 by 12 timbers with heavy knee-bracing 
between the floor timbers and the verticals at a point 
which would be known as the bilge in a ship. The 
keel is constructed in two sections, which are held to- 
gether by massive locks or clamps, to maintain the 
cradle in position while the raft is being formed. The 
piles of the raft are laid to break joint as far as possi- 
ble, the abutting ends of one line of the piles coming 
opposite the center of the piles adjoining. 

When the raft is completed it is wrapped around 
several times with massive cable chains, which hold the 
mass firmly, but flexibly, together. After the raft 
is launched, the locks are sprung open by hauling 
upon ropes which are securely connected to them, and 
the two halves of the cradle, thus 
unlocked, float apart, leaving the 
raft free to be towed away. The 
tug's hawser for towing is made 
fast to a very heavy chain, which 
runs through the entire length of 
the raft. This towing chain is made 
fast by transverse chains to each of 
the binding chains, which run 
around the circumference of the 
raft. The effect of this arrange- 
ment is that when the strain of 
towing comes upon the central 
chain, the binding chains are also 
tightened, and, consequently, when 
the raft is in a sea-way, the greater 
the strain upon the hawser, the 
tighter is the clamping effect of the 
binding chains. Although the 
earlier rafts frequently came to 
grief, those which have been con- 
structed of late years on the system, 
as outlined above, have proved 
themselves well able to stand the 
stressof an ocean trip. 

The" distance from the mouth of 
the Columbia River to San Francisco 
is about 700 miles, and under or- 
dinary conditions of weather one of the powerful tugs 
which are detailed for the work of towing will take a 
raft of this kind from the Columbia bar to the Golden 
Grate, San Francisco, in about twelve days. The raft, 
which is herewith illustrated, contains about 500,000 
linear feet of timber, or say about 6,000,000 board feet, 
a sufficient quantity of timber to load a half dozen 
vessels each of 1,000 tons burden. 




BAFT OF FILES ON THE COLUMBIA BIVEB BEADY FOB TOWING TO SAN FBANCISCO. 

Length, 400 feet; circumference, 100 feet; contents, 6,000,000 feet board mea lire. 



about twenty miles from its mouth. The accompany- 
ing illustrations are of particular interest, as showing 
the means by which the huge rafts are built up to the 
desired cigar shape, prior to their launching. 

This particular raft was some 400 feet in length and 
over 100 feet in circumference. It was built up of fir 
piles, which varied from 80 to 111 feet in length. It is 
readily perceived that to form a strong and flexible 
structure of this length out of such relatively short 
pieces, and mould it to a true cigar shape, would be an 
impossible task, unless a permanent form of cradle 
were first built in which to contain it during the pro- 
cess of building it to form. The cradle, as will be seen 
from our illustrations, is not unlike the skeleton of a 
large ship in the days of wooden shipbuilding. It is 



Tlie Current Supplement. 

The current Supplement, No. 1287, has many papers 
of unusual interest. "Problems in China," is by James 
M. Hubbard. "China and Her People; Some Reflec- 
tions Upon Their Manners, Customs, Habits, and 
Lives," by Commander Harrie Webster, U. S. N., is 
another timely article. Both are illustrated. "Peary 
Supply Ship Sails" describes in detail the construc- 
tion and stocking of this vessel. "Old St. Peter's, 
Rome," is an important restoration. "The Panoramas 
of the Paris Exposition" describes the Balloon Cineo- 

rama at the Fair. 
The eighth instal- 
ment of "Ameri- 
can Engineering 
Competition " i s 
given in this num- 
ber. "The Open- 
ing of the Metro- 
politan Railway 
at Paris" is fully 
illustrated. "The 
Biological Labor- 
atory at Cold 
Spring Harbor, L. 
I.," is by W. G. 
Bowdoin. " Te- 
tanus and Its 
Treatment," and 
" The Coloring of 
Soap and Can- 
dles," by George 
H. Hurst, are val- 
uable articles. 
The usual Trade 
Notes and Consu- 
lar matter will also be found in this number. "My 
Experience with a Siphon Pipe Line," by John K. 
Prather, B.S., describes a simple and convenient device. 
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RECENTLY PATENTED INVENTIONS. 
Industries, manufactures^ Trades, Etc. 

CONSTRUCTION OF CEILINGS AND WALLS 
FOR BUILDINGS. — Franz Kemnitz, Bayreuther- 
Btrasse 9, Berlin, Germany. The inventor has provided 
a new method of arranging and stretching ropes for sup- 
porting the mortar for ceilings and walls. Cramps, to 
which the ropes are fastened, are secured in the walling 
of the room. Between these cramps the ropes are ar- 
ranged in a net, their ends being tightened as much as 
possible and finally knotted together. Upon this strong 
network the mortar is brought. If ceilings are to be 
made, a detachable boarding is arranged underneath the 
network, which boarding is removed after the mate- 
rial has hardened. By this means beton ceilings of very 
small thickness can be produced quickly and cheaply. 

SCREEN FOR STAMP-MILLS.— Martin R. Dris- 
coll, Frisco, Utah. This screen is so arranged that it 
can be changed without stopping the battery. A frame 
is employed having a number of apertures. Rolls of 
screen-cloth are mounted above the apertures. THe rolls 
can be adjusted so as to bring their rear faces flush with 
the faces of the apertured frame. Clamping-frames hold 
the screen-cloths in front of the apertures. And an aux- 
iliary clamping-bar receives the lower end of the cloth. 
When the proper clamping-frame is raised, the worn-out 
screen is drawn down and the clamping-frame again 
locked. The bottom portion of the screen is doubled 
over the auxiliary clamping-bar and clamped in place. 
By employing two screen-cloths, the operator can change 
one while the other is in use. 

ACETYLEN3-GAS GENERATOR -Thomas E. E. 
Baktlett, Atlanta, Ga. The inventor has concerned 
himself chiefly with providing an efficient automatically- 
operating carbid-feeder. The carbid is contained in the 
radiating compartments of a rotary receptacle mounted 
above a chute leading to the generating-chamber. Each 
compartment is provided with a releasable bottom. Ab 
the receptacle mentioned is rotated by the rise and fall 
of the gasometer, the bottoms of the compartments are 
successively released by a trip so that the carbid drops 
into the water of the generating-chamber. 

WEIGHT AND PRICE SCALE.— Clark Corbin, 
Carbon Cliff, 111. The invention provides a scale for 
weighing commodities and indicating their cost, which 
scale is so constructed that the value of an article of any 
weight can be read (by weighing it at its price per pound) 
with but one line of graduations to show the value and 
with one line of graduations to show the price per 
pound. 

SODA-WATER APPARATUS.- Joseph O. Wild, 
Cottage City, Maes. The sirup receptacles are circularly 
arranged about a central ice-receptacle and mounted 
upon a turn-table which can be rotated to bring the 
proper sirup-receptacle into view. The lower ends of 
the receptacles are provided with nozzles beneath which 
glasses are placed. Both nozzles and glasses can be con- 
cealed from view by separate doors. The entire arrange- 
ment is noteworthy for its compactness and neatness. 



MARINE VESSEL.— Peter U. and Anna M. J. 
Riess, Williams bridge, Bronx, New York city. To pre- 
vent a vessel from capsizing the wooden keel-body is 
provided with a longitudinal recess in its under side. 
Against the sides of the keel-body ribs abut, which are 
secured by flanged irons and screws. A weight is fitted 
in the recess and is secured to the body independently of 
the ribs. A strong construction and great stability are 
thus secured. 

LIFE-BOAT— Peter U. and Anna M. J. Riess, 
William sbridge, Bronx, New York city. The hull is 
provided with a series of side compartments extending 
slightly below tLe water-line. A bow- compartment ex- 
tends the whole length of the hull. A stem-compart- 
ment only slightly below the water-line. The bow and 
stern compartments are divided by longitudinal parti- 
tions. The rudder has its post mounted in the partition 
of the stern-compartment. The arrangement of air com- 
partments, extending all around the hull, prevents the 
boat from capsizing. Even if filled with water the boat 
cannot sink. The arrangement described in the fore- 
going notice can be combined with, the present construc- 
tion to produce a remarkably efficient vessel. 

MARINE PROPULSION.— Peter U. and Anna M. 
J. Riess, Williamsbridge, Bronx, New York city. This 
propelling-gear for boats comprises a propeller shaft 
which passes through a sleeve driven by foot-actuated 
gear. Between the sleeve and the propeller-shaft power- 
transmission gearing is arranged. The persons in the 
boat propel the vessel very much as they would a bicy- 
cle. Handle-barb are provided, after the pattern of bicy- 
cle handle-bars, one of which is connected with the 
rudder so that the boat can be readily steered. 



Mechanical Devices. 

MATCHING-MACHINE.-John M. Kuebler, Wau- 
sau. Wis. This matching-machine is so arranged that 
the cutters can be changed while the head is in motion, 
that narrower or wider grooves and tongues can be cut, 
and that the position of the cutters can be changed to 
locate the groove and tongue at a different height on the 
board. 

MACHINE FOR MOLDING AND CUTTING ICE- 
CREAM. — George McC. Pinkerton, York, Penn. 
The machine molds and cuts ice-cream in small blocks 
to be wrapped in paper, the machine being of such a 
nature that the blocks can be so quickly and economi- 
cally cut and wrapped that they can be sold at a very 
small cost. The machine comprises a reciprocating cut- 
ter-knife carried by guide-rods ; a tilting slicer-knife 
provided with a crank ; a trip-lever adapted to depress 
the crank and arranged to be tripped by the movement 
of the guide-rods ; and spring secured to the crank so as 
to return the slicer-knife to its normal position. 

HOISTING APPARATUS.— Robert Watson and 
Charles E. Stevenson, Nanaimo, Canada. The 
apparatus is designed to be used for all hoisting pur- 
poses, as a fire-escape, as a hoist in mining-shafts, as 
an elevator, as a painter's scaffolding, and the like. The 
invention consists in the provision of novel hoiBiing de- 
vices and in means for extending horizontally from the 
place of hoisting and lowering any persons or goods 
which are not in the vertical line of the hoisting ap. 
paratus. 

TRACTION-ENGINE. — Daniel C. Cawlet, 1309 
Park Building, Allegheny, Penn. The object of the 
invention is to provide a construction of truck for trac- 
tion-engines by which to secure a greater bearing and 
tractive effect on the ground ; for it is well known that 
sandy, muddy, and rough roads present great obstacles 
to mo tor- wagons. The invention employs the principle 
of the erJdless track-chain revolving around the truck- 
wheels and bearing directly on the road bed for greater 
frictional contact ; and it provides for accommodating 
the various adjustments which a rough road renders 
necessary with such a track-chain. 

WAGON-LOADING DEVICE.— Leonard C Wood. 
Aldeo, Iowa. The purpose of this invention is to pro- 
vide a means for loading Wagons from scrapers, by 
which means the scrapers are lifted bodily into the 
wagon and dumped therein. The invention consists of a 
chute, a scoop, a mechanism which when engaged with 
ihe wagon axle causes the scoop to travel up the chute 
into the wagon. 



Railway-Appliances. 

NUT-LOCK. — Asa W. Webb, South Union, Ky. 
The inventor has devised a novel lock for two nuts, 
which comprises a lock-bar havingnotched ends adapted 
to engage the inner and side faces of the nuts. The rear 
walls of the notches are inclined in parallel lines 
obliquely to the length of the bar, so that a backward 
turn of the nuts will bind their side faces against the 
rear walls. So long as the lock-bar is in place the nuts 
will be prevented from turning. 

AUTOMATIC AIR PIPE COUPLING. -John W. 
Spurlock., Ty Ty, Ga. This inventor has provided a 
new automatic air-pipe coupling which is arranged to 
insure a positive coupling of the hose between adjacent 
cars at the time the latter are coupled and to allow one 
member of the coupling to be coupled with the member 
of an ordinary coupling, if the adjacent car be equipped 
with an ordinary coupling. 



ing the severaj tenses derived from the principal parts of 
the verb, the active voice being placed on one side of 
the track and the passive voice on the other. The game 
is to be played by spinning an indicator, which, stop- 
ping at the name of a certain tense, calls for the pupil to 
take a mannikin representing a tense, to place it on the 
proper car, so that it will reach the proper station. 

ROUTING TABLE AND CASE FOR POST- 
OFFICES.— Marcellus S. Field, Office of Sup't of 
Delivery, Boston Post-Office, Mass. The table requires 
no more lighting than the ordinary desk and can be 
readily equipped with fixtures without interference with 
its maximum case elevation, even though loaded with 
11 Long Tom " letters. The lower shelves may be drawn 
forward, which feature, together with the vertical shelf 
motion, affords great convenience in routing letters. 
The desk furnishes each carrier with 6 square feet of 
table area. The use of additional tables with illuminat- 
ing fixtures for arranging papers is obviated, and conse- 
quently the expense of lighting is reduced to a minimum 
and the overcrowding of offices with unnecessary furni- 
ture is avoided. The concentration of the entire work 
on one desk is of great advantage, especially when sub- 
stitutes are performing temporary service. The desk is 
now in practical use at four Massachusetts post-offices. 

HORSESHOE-PAD —Jacob Kronenberg, Brook- 
lyn, New York city. The pad has a raised rear or heel 
portion, the lower face of which is provided with suc- 
tion-cups. When the horse plants his foot down, the 
higher rear portion is first compressed, eo that the suc- 
tion-cups come immediately into action to insure a se- 
cure hold of the pad on the roadbed. The cups take the 
place of the ordinary heels of the shoe now used. 

GARMENT-FASTENER.— FANNrE B. Mathewson. 
Manhattan, New York city. This hook and eye is se- 
cured by barbs which enter the garment, thus avoiding 
sewing. One of the securing devices of the eye is hook 
shaped and provided with a guard. The hook member 
of the fastener, in addition to its sercuring barbs, 
has a sleeve-like receiver at the back, which receives 
a common pin. The ease of application is the chief 
merit of the device. 

CONVERTIBLE TUB. — Richard W. Levy and 
Joseph Holt, Paterson, N. J. This tub comprises two 
sections separable from each other. A bottom is se- 
emed to one of the sections and has a segmental por- 
tion extending beyond the ends of the section and 
adapted for engagement with the other section. The 
parts are so disposed that they can be converted either 
into a wash-tub or a bath-tub, the change being effected 
by the removal of one section and the substitution of 
another. A watertight locking device is provided for 
the sections. 

SHOE-FASTENER. — Dan M. Young, Newburg, 
N. Y. The inventor has devised a fastener arranged to 
enable the shoe to be conveniently and quickly opened 
so that it can be slipped on the foot, and to be closed 
simply by pulling the siring or lace without first lacing 
as heretofore. 

APPLIANCE FOR SECURING COVERS OF CUL- 
INARY VESSELS IN CLOSED POSITION.— Johann 
Weidner, Amberg, Bavaria, Germany. The appliance 
secures the covers of culinary vessels, whether for boil- 
ing, steaming, or roasting, in closed position. The ap- 
pliance is of simple construction and so arranged that it 
can be readily applied to any kind "of culinary vessel 
with a projecting rim or top. 

SCAFFOLD-HANGER.- John F. Barron, Rumford 
Falls, Me. The bottom of the hanger consists of ad- 
justable sections; and to the bottom sides are hinged, 
pivotally connected at their ends, one of the sides being 
arranged to be lengthened or shortened. The hanger 
enables the workmen to level the scaffold. The hangers 
can be readily moved to any desired point in the length 
of the platform and are completely independent of the 
cross-beams of the platform. 

POCKET-KNIFE. -James H. Cables, Thomaston, 
Conn. This pocket-knife embodies a knife-blade, a 
fork, and a spoon, so that i t constitutes an instrument 
which can be readily carried in the pocket and used in 
camp. 



'^Business and ISPersanal. 

Marine Iron Works. Chicago. Catalogue free. 

" U. S." Metal Polish. Indianapolis.- Samples free. 

Yankee Notions. Waterbury Button Co., Waterb'y,Ct. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Most durable, convenient Metal Workers' Crayon is 
made by D. M. Steward Mfg. Co., Chattanooga, Tenn. 

Automobiles built to drawings and special work done 
promptly. The Garvin Machine Co., Spring and Varick 
Streets, New York. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 

iy Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 




HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



Veliicles. 

VEHICLE-BRAKE.— Ruben H. White, Princeton, 
Ky. The brake is so arranged that it can be applied 
either by the team or by hand. The vehicle to which the 
brake is applied is propelled by the rear wheels, the 
draft being at the rear axle and the two trucks being 
rigidly connected. The team draws directly from the 
center of the hind axle. 

TIRE AND RIM FOR VEHICLE-WHEELS.— Wil- 
liam F. Rae, 36 Holland Villas Road, Kensington, Lon- 
don, England. The wheel-rim is made of aluminium 
and has an outer peripheral opening, through which the 
tread of the solid outer tire projects, the opening being 
bounded by flanges projecting outwardly. The circular 
portion of the rim is of a single thickness, the flanges 
being formed by bending the edges of the metal outward 
and then inward upon themselves, so that the portions 
of the flanges which are outside the rim are of double 
thickness of metal and the portions inside the rim, 
forming shoulders therein, are of single thickness. 
Thus a rim is produced combining maximum lightness 
and strength. 

miscellaneous Inventions. 

WATCHMAN'S REGISTER. — John A. Demuth, 
Oberlin, Ohio. This invention is arran ged to compel a 
watchman regularly to visit various points within his 
precinct and show any irregularity in his work. By 
furnishing a double check on his visits the chance of 
fraud is eliminated. A novel feature of the register is 
that it need never be set or visited by any person other 
than the watchman, who can wind the clockwork with 
out being able to tamper with the mechanism, 
useful as an employees time register. 

CHURN.-Chables W. Bowling, Fulton, Mo. The 
purpose of the invention is to provide a churn-dash so 
constructed that it can be readily cleaned or turned 
either v. ay. The dash both agitates and aerates. When 
the dash is in operation, which will cause a partial 
vacuum to be formed at the bottom portion of the body 
of the dash, the air rushing in at the upper portion of 
the body of the dash passes downward and causes the 
milk or cream to be aerated while agitation is in pro- 
gress, . thereby combining two forces, either of which 
will cause the butter to be separated from the cream, 
but which when combined produce much better cream . 

IMPLEMENT FOR EXTRACTING CARTRIDGE- 
SHELLS. — Peter Bergersen, Cheyenne, Wyo. By 
means of this implement, headless or broken shells are 
quickly extracted from a jrun-barrel through the action 
of the ejector or extractor constituting a part of the fire- 
arm. A supplementary extractor is provided which can 
be quickly introduced into a broken or mutilated shell 

and which can be so engaged with the muzzle of the : heads The pages deal chiefly with such portions of the 
cartridge that the shell and supplementary extractor will j Bllbject of sani t ary chemistry as come under individual 
be simultaneously withdrawn. The supplementary ex- controL Tne book is an admirable and scholarly treat- 



marine Inventions. 

PROTECTIVE ARMOR FOR HULLS OF VES- 
SELS.— Robert F. B. Walsh. Brooklyn, New York 
city. This armor protects a vessel when passing over 
suspected mines or torpedoes. The armor forms a false 
keel and slants from the keel-line upwards at the sides 
in opposite directions, the upper longitudinal edge of the 
armor being some distance from the sides of the hull. 
When the false keel, which is more or less sharp, strikes 
an explosive, the shock of the explosion will not be in a 
vertical direction, but will be divided and sustained by 
the inclined sides of the protective armor, thus prevent- 
ing the hull from being blown upward out of the water. 



Designs. 

ENGINE-FRAME. — Henry V. A. Parsell, Jr., 

and Arthur J* Weed, Manhattan, New York city. 

It is also I Tne Daee of ^ e frame na8 pyramidal supports at each 

] end, with a depressed central portion, and parallel braces 

extending from one pyramidal support to the other. 

The frame is noteworthy for its rigidity and strength. 

Note.— Copies of any of these patents can be fur- 
nished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this papsr. 



NEW BOOKS, ETC. 

Air, Water, and Food from a Sani- 
tary Standpoint. By Ellen H. 
Richards and Alpheus G. Woodman. 
New York: John Wiley & Sons. 
1900. 8vo. Pp. 230. Price $2. 
The authors who can speak with authority deal with 
three essentials for healthful human life. Sanitary 
chemistry deals with these three commodities in their 
relation to the needs of daily existence. A larger portion 
of the problems of public health come under these 



tractor is provided with an expanding member having a 
flange adapted to be engaged by the main extractor of 
the arm, which flange acts as a substitute for a missing 
head. 

EDUCATIONAL GAME.— James R. Hughes, Belle- 
fonte Academy, Bellefonte. Penn. To provide a means 
for teaching Latin conjugations in a simple and impres- 
sive manner, so that even dull pupils will learn verbs, 
Mr. Hughes has devised an ingenious game which he 
calls "Railroading Through Latin Verbs." The game 



ment of the subject. 

The Leather Workers 1 Manual. By 
H. C. Standagre. London : Scott 
Greenwood & Company. New York: 
D. Van Nostrand Comnanv. 1900. 
8vo. Pp. 163. Price $3; 50 net. 

A good book on this subject has been much needed. 
Leather formulas have been hard to obtain and notori- 
ously unreliable. It deals with blackings, polishes, 



includes a "Verb Station " and four gates leading to as glosses, renovators, harness blackings, compositions, 
many tracks, each gate and its track being named after . soaps, leather grinders' supplies, dyes and stains for 
one of the principal parts of a Latin verb. At intervals leather. It is a- very valuable book and is an eminently 
along each track are arranged small stations represent- satisfactory contribution to technical literature. 



(7943) G. W. K. writes: In our water 

woiks system the reservoir is said to be 195 feet above 
the .pump and lower ends of the town. The gage at the 
pump shows 85 pounds when pump is at rest; at work 
115 to 125 pounds: Query.— With reservoir full and free 
communication through all the mains to reservoir and 
to city, will a gage in the main on lower levels near the 
end of system, indicate a higher pressure with pump 
running than when at rest ? Water company asserts 
that a much better or more forcible stream alt fire nozzle 
will be developed with the pump running than not run- 
ning. My opinion is that the pump will be only useful 
in keeping up supply in leseryoir. A. The difference in 
pressure when the pump is standing or running shows 
the amount of water friction in the pipe line between the 
pump and reservoir. If the town supply is taken from 
the pump line, the increased pressure by the gage at the 
pump will be felt in all parts of the distributing system 
in proportion to the frictional difference of the whole 
length between the pump and reservoir and the length 
from the pump to the point of connection with the town 
supply. Under such conditions the running of the pump 
will increase the force of the fire streams. 

(7944) S. L. W. writes : 1. I have a 

United States storage battery that I charge with the eight- 
light dynamo described in your Supplement. I charged 
the battery and used it one day,but did not use the charge 
all out, as I wanted to use it the next morning. I tried to 
charge it again, but when I connected it to the motor 
it would not run. I tried to charge it again, but without 
success. I would like to know what the matter is. A. 
It appears as if you had connected the dynamo wrongly 
in the battery when you tried to charge it, and so dis- 
charged it in place of charging it. 2. How can you tell 
the positive and negative poles on a dynamo ? I would 
like to find the positive and the negative pole on my 
eight-light machine. A. You would better buy a pole 
detector. These can be had through electrical supply 
houses. See our advertising columns. 3. Can you t?ll 
me where I can get the spring motor of a clock. Name 
some firms that make spring motors. A. We do not 
know any spring motor on the market. 

(7945) I. B. A. writes : I have been 

thinking that for a small number of 'phones in towns 
where it would not pay to have a central station the 
Morse telegraph alphabet could be used as a call, using 
the bell as sounder; with it a great numbsr of combina- 
tions could be made. I do not know that I have ever 
read of its being used. If you think it would be practi- 
cable, you might mention it in your paper. A. The only 
difficulty in carrying out this suggestion lies with the 
users of the telephones. They must learn the Morse 
alpha bet. 

(7946) A. H. C. writes: Some time ago 

I noticed an inqury from some one who wished to know 
if the small dynamo described in Supplement No. 161 
would ignite a gas engine. Having recently tried one on 
my gasoline launch I think some of your readers would 
be interested in learning how it worked. By using a 
spark coil in the circuit it works to perfection. I can 
readily start engine without using the battery. If the 
engine has closed circuit sparking device the dynamo 
connected in series will ignite it, and the shunt con- 
nection if open circuit; mine works well either way. 

(7947) J. J. V. writes : I made some ob- 
servation of the so-called " Hertzien " waves and having 
seen no account anywhere of what I am to describe, 
I take the liberty to give you the facts. We have a series 
path-line in our village running in the shape of a horse 
shoe, and there are eight telephones in the circuit. I 
have noticed that during thunder storms the bells ring, 
sometimes more than one stroke, simultaneously with'a 
lightning flash that was at least one mile away from the 
line, at a right angle to it. I have three wires running 
into my office; the incoming line, the outgoing line and 
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the ground wire. Tliey pass tbrough one bole in the 
window frame and are insulated with two layers of cot- 
ion each. Whenever there is a lightning flash two or 
three miles away, perpendicular to the line, there is a 
flash between tbe wires where tbey paes through the 
window frame, as often and as quick as the lightning 
flash follows. The sound is usually beard a little later. 
I think the waves strike the wire and when tbey get near 
the ground wire they jump f that and pass down into 
tbe ground. We have litLle or no induction in our line 
and that is due to the fact, I suppose, that, the two ends 
of the line are not more than one-quarter mile apart, 
although the whole line is about one mile long. 

(7948) T. W. B., Jr., asks : Will you 
please give me directions for making a frictional electric 
machine which will give about 12 inch spark ? A. We 
do not think you can get a spark 12 inches long from a 
friction machine. We never saw one thai would give 
such a spark. A static machine will give a spark of that 
length. It may be either of tbe Wimehurst, or of the 
Toepler-IIoltz form. In Supplement Nos. 278, 279, 
-H2, 548, 647, 914, price 10 cents each, are articles de- 
scribing various machiuea of this sort. From these you 
can make your plans. We have no description of a 
machine givin* a spark of 12 inches in length. 

(7949) H. P. asks: How should soda 
ash be inserted and in what quantities to remove scale 
in two 90 horse power horizontal tubular steam boilers? 
A. Soda ash for boiler incrustation may be pumped 
in with tbe feed water about J4 p»uud per horse 
power of the boiler, and left in for a day when the 
boiler fhould be blown out and cleaned •ut. A smaller 
quantity may be used if applied every week for t\v» or 
three weeks and the boiler then cleaned out. 

(7950) J. G. R. asks: 1. How many 

pounds of No. 30 cotton covered wire would I need to 
make an induction coil 18 inches long, 9 inches diameter 
2-inch core, allowing about one-sixteenth of an inch be- 
tween layers for insulation ? A. We could calculate the 
weight of wire required for the coil as specified, but it 
would be time poorly spent, as it would be to make a 
coil on these lines. No one should use wire courser than 
No. 36 for a coil of this size. Nor should it be wound in 
layers, but in sections, with much less than one-sixteentb 
of an inch of insulation between the layers in the sec- 
tions. 2. How many square feet of tin foil would it 
need for a condenser ? A. We cannot tell. 3. If proper- 
ly made what size spark ought it give ? A. It might 
give 6 to 8 inches, but would soon perforate the insulation, 
and break down. You would far betterget Scientific 
American Supplement, No. 1124, price ten cents, and 
make a six-inch coil properly designed. It will give 
more satisfaction. 



TO INVENTORS 

An experience of over fifty years, and the prepara- 
tion or mure tbrtii o»» linndro/1 thmicund applications 

fur patents ai home and abroad, enable us to understand 
the laws and praet ice on both comments, and to possess 
unequaled facilities for proenrniir parents everywhere. 
A synopsis of the patent laws of the United States and 
all t'oreijtn countries may be bad on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this otlice for 
prices, which are low. in accordance with the times and 
our extensive facilities for conducting the business. 
Address MIW & CO.. office Scientific American, 
361 Broadway. New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

AUGUST 21, 1900, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 



Acid and making same, propionyl-salicylic, O. 

Bouboefl'er 

Acid and making same, tetraoxyantbraquinone, 

disulfonic. II. I-.aubi11a.UU 

Air. apparatus for projecting heated, L. Prat 

Air brake, F. L. Clark 

Air brake alarm, low pressure, A. II. Parsons 

Alarm. See Air brake alarm. Burglar alarm. 

Low water alarm. 

Alkaline earth silicic!, C. R. Jacobs 

Ammunition box, II. \V. Daly.. 

Animal trap, C. B. Trumble 

Animal trap attachment. \V. H. Cross.. . 

Asparagus, etc., holder for. \V. Vogel 

Automobile vehicle. W. W. Valentine 

Awninr rixtnre. H. K. Condon. 

Axle. H. B. Beebe 

Axle box lid, car. V. W. M "ore 

Axle boxing, vehicle. O. H. Leathers 

Bag. See Paper bag. 

Bag machine, H. Bilgram 

Baling press, P. C South wick '. '.'.'.'.!'."'..'.. . 

Band cutLer and feeder, Ericksoii & IMmtnd- 

Basin stopper, \V. Holmes 

Bearing, shaft. P. J. War burton 

Bed bottom, sectional, J. P. Leggett 

Bed. sofa, K Bennett 

Bedstead fastener, H. H. Hirsch. ... 

Beehive. H. .lohmisen 

Beer, etc., device for drawing steam, ,1. O'Con- 
nor 

Bicycle. V. Weber. . r , 

Ilicycle. electric. A, Hansel.., . , _ .. 

Bicycle handle bar heads, making, J. P. Schow- 
walter et al .,., „ .»«*., 

Bicycle locking device, Wessn'vck '& GutowskV .. 

Bicycle saddle. W. M. Starr 

Bicycle seat post clamp. J. B. L. McKenzie 

Binder, ioose sheet, T. Noble 

Binder, temporary, \V. P. Northcott 650,367 

Bit, A. Castro.. 

Blower. K.S.Gray 

Boiler. See Water tube boiler. 

Boiler, IX KttKvlhtiftiM 

BmiJrt utiTeu pmiri^r. stmim,. K. Pye 

Bolting mill, H. Diets 

Book, check nr dividend warrant and bank trans- 
actions. T. McCulloch 

Boot or shoe finishing tool, A. Herman 

Bottle, non-rerillable. E. Cindel 

Bottle, uon-retfllable, C. B. Overbaugh 

Bottle stopper fastening, A. Share 

Bottle wiring tool, P. K. Cassidy 

Bottles, method of and means for wiring, P. F. 
Cassidy 

Box. See Ammunition box. Folding box. Match 
box. 

Bor filling machine. E. T. Pollard 

Boxes, manufacture of, Stevenson & Maginn 

Bracket. See Lamp supporting bracket. 

Brake. See Air brake. Hydraulic brake. Rail- 
way brake. Vehicle brake. Wagon brake. 

Brake, U. U. Abernathy 



656,485 

(55(1,46.3 
656.218 

M. r )6,51ri 

65t;,261 



656,858 

656. 4'. )2 
656.4H1 

65i;,848 
656.240 
656.60? 
(556,554 

656,840 
656,420 

656.447 
656.852 
656.810 

656.411 
SoU.Ml 
656.45ri 
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00D or METAL 

Workers 



Without Steam Power should 
use our Foot aad Hand Power 
Machinery. Send for Catalogues 

A — Wood, working Machinery, 

B — Lathes, etc. ■= 

SENECA FALLS MFG. CO. ~"L£# 

695 Water St., Seneca Falls, N. V. ^^>^L '_ 




AMERICAN PATENTS. — AN INTER- 

eating and valuable table showing the number of na tents 
granted for tbe various subjects upon wbicb petitions 
have been filed from tbe beginnine down to December 
81. 1894. Contained in Scientific American Sup- 
pr.EM.HNT, Mo. 1 OOi. Price 10 cents. To be bad at 
this office and from all newsdealers. 
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MACHINE. SHOP OUTFITS, 

TOOLSand SUPPLIES'.'™"' 

MBASllANLMH[CO. , l? N '^ VERIs:r 



iiri'i-i I. :it :.'■■■. 



'liin- 



FOOt 3(1(1 POWEF !V" ShMjitrcVMuf f>rflT¥r«MS. 
SUKPAItU LATHE CO., 133 W. M St., Cincinnati, (I 




LATHES 

FOR 

Cunsmiths, Tool 
Makers, Experi- 
mental and Repair 
Work, etc. 

Send for IUus. CaUdof. 

W. F. & Jno. Barnes Co. 

1989 Ruby Street, 

ROCKFOKT), III. 



The Eureka Clip 

The most useful article ever invented 
tor tbe purpose. Indispensable to Law- 
yers. Rclitors. Students, Hankers, Insur- 
ance Companies and business men gen- 
erally. Hook marker and paper clip. 
Does not mutilate tbe paper. Can be 
used repeatedly. In boxes of 1U0 for 25c. 
'!'• he had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufacture* by Consolidated Safety 
Pin Co.. Box 121, Hlnnmii. I<l. \..T. 



PHYSICAL AND SCHOOL APPARATUS 
TOEPLER HOLTZ 

SELF CHARGING 

MACHINE 




Brake, Seymour & Kahler (60,379 

Brake mechanism, C. K. Moore ti.Vi,tit)K 

Brakes, cooling, A. Ksstrom ti6ti,44;j 

Bricks, or artificial stone, automatic machine for 

manufacturing. Van den Berg & Janssen (i5(J,808 

Bridle blind brace. I. II. Ellsworth UM.S97 

Brush holder ring, H. G. Keist K>6,421. 

iirusli, rotary. VV. H. Kobinson Gm,W* 

Bucket safet v bail, well, H. N. Crawford 05t;,178 

Buggy top attachment, P. (i. Austin 6o6,lJJ9 

Bung and tap, ii. VV. Jackson IVjMdH 

Burglar alarm and door check, VV. H. Reiff 6;>H,o8ti 

Burglar alarm, electric, P. V. Vandevelde «5il,809 

Burner. See (iarbage burner. Gas burner. 

Button, C. M. Horton K5fi,407 

Button, S. M. Merrill 0541.412 

Button, K. oidfleld.. 856,419 

Burton, C. Hadcliffe 056,211 

Button, tack fastened, C. A. Bryant (55(5,308 

Calcining or roasting furnace. A. E. Johnson S5H,580 

Caliper attachment, T. A. Panyard S5ti,2(i0 

Can. See Dispensing can. Oil can. 

Canceling and postmarking machine, stamp, C. 

V. Fyke 656,401 

Canceling and printing machine, stamp. Fyke & 

Barr 656,400 

Can dies t ick, miner's. C. Peacock 656,209 

Caoutchouc, gutta peicha, etc., compound as 

substitute for. Hormiug & Liebl... . K50.191 

Car coupling, L. N. Dobbins (556,179 

Car coupling centering device. E. F. Chaffee 656.488 

Car door, grain, \V. P. Brown. Jr 656,487 

Car driving {rear and gear changingdevice, motor, 

A. Riiwlingoii... 656,215 

Car floor, baggage, T. Eubank 65(1.448 

Car gate, open, 0. M. Fairbanks.,.,...,..,.,,., 656.188 

Car mover, auxiliary, P. Hyan 656.477 

Car, railway freighf, C. B. West.., ,.... 656.591 

Car seat, H. S. Hale „ 656.188 

Car ventilator, G. Gustafsou 656.247 

Carbids, manufacturing, H. Doolittle (ioti.n99 

Carbids, means for manufacturing, R. Doolittle.. 656.600 

Carbureter, J. 1*. Anderson 65(U95 

Carbureter, I,araway A Houser 656.409 

C arhureter for petroleum or other engines, A. & 

I.. I. under e (156,197 

Carbureting air or gas, J. E. Shearer 65(5,484 

Card setting machine perforating mechanism, O. 

Arnold 656,335 

Carding apparatus, wool, E. Gessuer 656.403 

Carding engine. K. Gessuer.. ,,.-. (iiillUflg 

Carpet fastener, S. Bollinger - tt!iti L &17 

Carpet fastener, V. C. hovejoy , ,. ... tfttMlNi 

Carpet retainer, tttaff, J. P. Knobelocb +,,,■■■ (|54j„VtL 

Carriage brake mechanism, (!. Fischer ,...,.. 656.450 

Case. See Cigar case. 

Chafe iron, roller. A. P. Smith, Jr 656,456 

Chair. See Folding chai,\ 

Chimnev crown, VV. I). McLaughlin 656,258 

Chuck, A. Dinkel... 656.527 

Ci» nek, bit brace. J.,. F. Kmnier 656.857 

Cigarcitse, K. Hilson 65ti,349, 656.351 

Cigarette box cap. E. Hilson 

Circuit breaker. Brubaker & Twining 

Circuit interrupter, automatic, L. Fleischmaun. 

Cleaner. See Window cleaner. 

Clip. See Haulage clip. Plow clip. 

Clocks, tubular bell for chiming, A. \V. Harring 

ton 

Closet. See Dry closet. 
Cloth cutter. W. K. Caldwell 




THE "FORTIS 

Electric Exerciser. 



656.350 
656,282 
656,451 



656.615 



For School, College or 
X Ray work. 

%W Circular free. 

E. S. RITCHIE & SONS, 

Bvooklhie, Mass. 



THE 



QUEEN " DRAWING PENS. 
SCIENTIFICALLY SHARPENED. 




All Queen Pens are sharpened by experts who have 
hud many years' experience in making and sharpening 
Drawing Pens, Only tbe finest English Steel is used in 
the Queen Pens, and tbey are hand-made and carefully 
ticin fjOi'»d by mir imprsvPd process. QfTEEN «& CO., 

Inc., Mathematical, Engineering and Scientific Instru- 
ment Makers, 1010 Chestnut tft., PbiladelubJ it. 

1 2-inch Pipe cut off and 
Threaded with ease by one 
man and a 

T**^J R B E S 

^^PATENT DIE STOCK. 

UKaBr-Wii™ eaaj. Sent for {Bletoffut- 

the c:ruTis iV t;i:itTis CO.. 

I) (^urili-i) Sirm. lliiil^i'iHiii . i 'mil. 

If You Want the Best Lathe and Drill 

CHUCKS 

BUY 

WESTCOTT'S 





r. c o I vu I I J , 

Strongest tf 
7rip, Great- , ]i 




tac, 418 

ll.Vi.iiU 
fk)li,:K3 

6511,482 
656,334 
656,588 
656,567 
65(5,568 
656.3118 
656.244 
656,511 



656. S it) 
656.420 
656,346 

656,325 
656,21)0 
656.388 
656.2;)'.! 
656.587 
656,514 

. 656,513 



656.32S 



656,574 I 



Grip, 

est t'apaciti) 
and Durabil- 
ity, Clteap and Accurate 

VVestcott Chuck Co., Oneida, N. Y., U. S. A. 

Ask for catalttaue in Entilush. French, Spanish nr German. 
First Prize at Columbian exposition, 1893. 

ARMSTRONG'S No. THREADING MACHINE 

Can be attached to bench or post. 
Designed for threading the 
smaller sizes of pipe, iron or 
brass, also bolts. Has two speeds, 
one tor pipe H to 1 inch ; the 
other for pipe \\i to 2 inches, 
inclusive. Uses the regular 
Armstrong adjustable dies. Oth- 
er attractive features. Send for 
particulars. Tbe Armstrong 
Mta, Co., l.l'.i Centre Street, 
New York. Bridgeport, Conn. 




MORAN FLEXIBLE JOINT 

for Steam, Air or ljionids. 

Made in all sizes to stand any desired 

pressure. 
Moran Flexible Steam Joint Co., Inc'd 

147 Third Street, Louisville. Ky. 
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ACETYLENE GAS AND CARBIDE OF 

Calcium.— All about tbe new illuminant. its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments performed with it. A most valuable series 
of articles, giving in complete form tbe particulars of 
this subject. Details of furnaces for making the carbide, 
gas generators, gasometers, burners, etc. (Yniluiiied in 
Scientific American Supplement, Nos. 90S. 
lOOt. 1007, 101\», 1014. 1013, 1010. l«2'i, 
10:I5, 103S, 1037. 1 0f»4, 1071, 107\5, 1 ONtf. 
10S:t, lOSl. 1II8S. 1086. 1104, 11-il, U3*i. 
1 1 l!l and 1 1 'ill. Price 10 cents each, by mail, from 
this office, and all newsdealers. 



Clutch mechanism, II. C. Kennedy , t>5ii-549 

Coat, apparel. 1). Murphy twti.otil 

Collapsible post, beam, etc.. J. Saudmayer tSB.424 

Commutator, J. T. H. Dempster ,>.„ .. fi5t!,lTT 

Composition of matter, E. Bushman. t^5t).lfi7 

Conduit for distributing fluids, HI. Vox (156,537 

Contact parts, system of non-interchangeable, 

M. Kroschl ti5H.284 

Controller brush guard, A. L. Hiker 05i;.;l72 

Copying press, L. Bailey 650.313 

Core drying car. T. I. Knnkiii 656,471 

Coupling. See Car coupling. 

Cream separator, centrifugal, E. G. N. Saleuius.. #§6.423 

Cresols. separating, F Kascblg 6S6.2fe 

Cultivator fender, Brmkley & Wetrlcb (-50,242 

Currents, apparatus for converting alternating 

into continuous, M. Deri.. , 656,522 

Curtain fixture. V. Hysert 056,604 

Curtain pole, K. R. Broadstreet 666,506 

Cutter. See Baud cutter. Clotk cutter. 

Cutter mechanism, lever operated, W. (). Orr..... 856.610 

C^ele seats, wire mesh for, A. K. Wale (556,2;il 

Cyclometer attachment. A. K. Uockwell ti5f),4"(; 

UeiitK) cabinet. C. H. Lind 85fi,55fl 

Dental root canal drier, 1). Perry fi5(i.:t00 

Dish mold, ,1. Cook 056,392 

Dispensing can, F. R. Mclntyre 656,417 

Display and advertising device, window, A. Y. 

Moorerield 656,202 

Dock, dry, K. C. Dana (foti.582 

Door check, pneumatic, Harrison & Lawson 050.54." 

Dough mixing machine, J. K. Farmer fi56,ti02 

Draught equalizer, Brinkley & Wetrich 

Draught evener, gang plow, K. C. McCormick. 

Dredge anchoring device, K. K. Osgood 

Dredging apparatus, hydraulic, W.J. Bradley... 

Dredging bucket. C. II. Smith 

Dress shield fastener, J. VV. Stevens .,. 

Drill grab. G. I. Lewis 

Drill shaft, telescopic. I, N. & W. J. Cassity 

Drill spreading, truing and gaging machine, D. 

G. Morgan 65(5,415 

Drum, beating. M. & A. K. Kennedy (i56.460 

Dry closet. It. E. I,. Janney 056,194 

Dust separator, T.Lee 656,255 

Kars, sound collector for the. VV. G. Ebrhardt.... (>5ti,l82 

Educational system. A. E.Osborne.. iL . 65ti,569 

Electric controller, C. .1. Heed 656.473 

Klectric venerating apparatus, J. H. Bickford G5(i,lii5 

Electric litiht cord adjuster, K. H. Stewart 050,431 

Electric motor controller, T. S. Perkins 65(1,571 

Electrical conductor pipes or conduits, manufac- 
ture of. A. 11. Howard 

Elect i'ic;il connections, routiner of wires for, C. F 

Ash 

Electrical contact parts, system of non-inter- 

changeable. Froscld & Rpndhaiisen 050.454 

Electrical currents, controlling. A. B. Holmes 
Electrical distribution system, VV. J. Davis, ,Ir 
Electrical distribution system, II. F. Roach... 

Electricity meter, (i. Honk ham ,, 

Klectrolvtic apparatus, G. Loiselet.. " 

End gate. A. E. Beall apKi.:«» 

End gate, wntr«n body, VV. Chater «5(>.577 

Fngine. See Carding engine. Gas engine. 
Engine operating and governing means, C. Rob- 
inson 656.373 

Engines, apparatus for lining, C. II. Hopkins 656,406 

.. 050.2H3 
.. 050.176 
650.310 
.. 656.39* 
. . 050.269 
.. 050.245 
.. 050.248 
.. 050,453 
, 056,314 
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Combines the most approved 
form of high-class medicinal elec- 
tric apparatus, with muscular 
exercise. 

The machine is similar to the ordin- 
ary elastic exerciser which has been 
so widely used, except that it is 
mounted on a highly polished oak 
panel, and the cords which run over 
the pulleys are conductors through 
which the current is transmitted from 
the battery and induction coil to the 
electrode handles. The current can be 
passed from either hand through the 
body to the other hand, or by means of 
the foot-plate through the body to the 
feet, or vice-versa. The current can 
be regulated by simply touching a 
slide, from so mild as to be just per- 
ceptible, to a strength sufficient for 
thi- strongest man . 

All physicians now agree that elec- 
tricity is a most useful agent in 
treating almost every form of disease, 
and the Fortis Exerciser will produce 
the same benefits as medical batteries 
at a fraction of their cost. This exer- 
ciser will be found of incalculable 
benefit to nervaiis and sedentary per- 
sons, as a stimulant that produces vig- 
orous and refreshing muscular con- 
traction without subsequent exhaus- 
tion. For headache, nervous weak- 
ness and exhaustion, insomnia, 
rheumatism . neuralgia, and the many 
other complaints for which electricity 
is recommended, its effect is almost 
MAGICAL. 

The machine is perfectly construct- 
ed, handsomely finished, and will 
wear indefinitely. The life of the 
battery is about six months and it can 
be replaced for 25 cents. 

Send for descriptive booklet. 



PRICE, complete with foot-plate, 



$7.50 



If your dealer don't carry it, we will send by 
express, prepaid. 

THE BADCER BRASS CO., 
10 Brook Street, Kenosha, Wis. 

NEW YANKEE" 
DRILL GRINDER. 

A MECHANICAL TRIUMPH. 

50% of time saved. All guaging and ilea 
ly all adjustments done away witb. 
Any Clearance Obtained Instantly. 

Ciitaloe of 1 styles, b.-lt 01 tkclrical. 
WILMAKT1I A MOHMAX CO., 

Grand Kapllls, Mich., U. S. A. 




DRILLING 
achines 



WELLS 

Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kin<i of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 




PRINT 

YOUR 

OWN 

CARDS, etc. 



mull Xcwi-paptir E*rea* 



S 5 P R C S U #1 Q, T y peset t i n is <ai7y. Motier 
11 n for catalogue, nitis 



(io0, ID2 
656,158 



li 511.32 4 

tiaf;.2i;<; 

ti5fi.o4o 
fiftfi.558 



Kxtensimi table, C. Tin 

KvL'ulass guard 1 H. 1*. Currier 

Kyejdasses. L. \Y. Bntrbee.. .. , 

EyefihiSsics. I'. H. Flowers.. . 1 . + . ... 

Kvi'L.'l;isses. 1 1 . K. stamper 

Kastt'uiny device and padlock. ,1. '1 
Feeil water heater, J. ]•'. Hauler. . . 

Feeder lur stock, salt. I). Frese 

Fence, (i. M. Beerbower. 



MILLS FOR ALL MATERIALS. 



OUR BUSINESS ISTOMAKE 
MACHINERY FOR GRINDING 
GRAIN, CRUSHING ROCKS AND 
PULVERIZING ALL HARD SUB- 
STANCES. WE HANDLE ALL 
KINDS OF MATERIALS FROM COT- 
— UNSEED TO ROOTS AND HERBS. 

BY AN UNEXCELLED PRO- 

mWSi. IF YOU WANT 

f.lANY K1N0 OF A 
bJMIlL OR GRINDING 
MACHINE, COME TO 
US AND YOU WILL 

GET THE. BEST 

-^. AND STILL SAVE 



SPROUT, WALDR ON &CO. 
Ug»l*B CATALOG N? 4.) MUNCY, Pa, 



Fence post, \V. \>. Penney ,. T (150,011 

Fender. See Cultivator fender. 

Fertilizers, apparatus t'«r making, J. F. Bu 

Fitt h wheel, C. L. 'Town send. '. 

Filliiur machine. H. A. & 11. C. White., L ..... 

Filter, J. Posch ,. 

Kilter, ,1. Schinneller , 

fniterintr mat erial. N. Ijjuiser .., — 

Kire escape. T. T. Brown 

h'loor covering, E. Berliner.. 
Fluoro-hydrocarbon, aromatic, F. Valentniei 

Fly catcher. U. Senior ti 

Folding box. H. M. Hoover 

Folding chair, portable, A. Ij. Levin 

Furnace. See Calcining or roasting luruace. 
Furnace hoisting apparatus, blasting, W. Ken 

nedy 

Furnaces, oil and gas burner for. J. Tyler. 



. ti.-)f;.n;l2 

. t.5ti,278 
. G5f»,2'I2 
. H5H,37'i 

. K5^n52 
. ti5(i,507 
t!5ti,lti2, G50,lfi:> 
65(1,221! 

H5B,373 
65(1.250 
656,583 



656.461 

65i;.:i0' 



Furniture, uuholstered, J. B. Conrad 650,391 

(iaire. See Tynipan gage. 

Galvanizing apparatus, E. 1. Braddock. 858.500 to (156.502 

(iarbage burner, domestic, C. U. Harris 650,404 



050, 4f 

.. 050.510 

. 050,.'i85 

. 656,238 

05f;.5;>;t 



, H. 



Garment stretcher, J. Miotke 

Gas burner igniting device. C. Ij. Burger 

Gas burner, self igniting. R. Beese 

Gas, composition of matter for making, C 

Wursn»p. 

Gas engine, multiple cylinder. H. A. Frisbie . 

Gas generator, acetylene, Mitchell & Armstrong. 650.500 

Gas purifying apparatus, ~r. J. Duff SoO.Otl 

Gate. See Car gate. End gate. Irrigating water 

gate. 
Gate, S. O. Campbell... ,, lh , 650 512 

Gate, II. F. Condon ...,,.'"™"*".' B5tl.3it0 

Gate, W. A. Whttconib 

Gear cutting machine. J. 80111 mer 

Ueured wheels, machine for cutting teeth of, H, 

BUfcram 

(■RtLeratnr, See Gas generator. 

Gin, saw, B. F. Motiaw 

Gin saw cleaner, B. F. McGaw 

Glass, apparatus for producing wire, J. Locke SotUW 

Glass bottle blowing machine. L. Grote.... 656,280, H5S.322 

Glass bottles, making, L. Grote 656.287 

Glass, manufacture of wire, J. Locke 650,295 

Glass mold, H. W. Heerdt 656,18» 

(Continued on page 11*2) 



050.2' 
, 656,304 



■ 650,166 



. 050,205 
650.200 



maker or saver- Send etami 
pap^r.etc tjjv; i'kk? 



■ < l O,. .lleridcn. 
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DELFlANCt: MACHINE WORKS 

DEFIANCE. OHIO. U.S.A. 
T=- BUILDLRS Or ■=-» 



WHEEL. BENDING, 



lv- AND HOOP 

l N MACHINERY 'I 

LONDON 0FFICE.16ELOONSTR.LC 

SEND TOR CATALOGUE.. 
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Cyclopsdia of Receipt^ Holes & Queries 

12,500 RECEIPTS. 708 PAGES. 

Price, S5.00 in Cloth; S6.00 in Sheep: S6.50 in 
Half Morocco, Postpaid. 

TP H I S a rent 
* work has now 
been on the mar- 
ket for nearly 
six years, and 
Thedemand folic 
hasbeenso ji'icat 
that twelve edi- 
tions have been 
called for. 

The work may 
bo regarded as 
the product of 
the studios and 
p r a e t i c al ex- 
perience of the 
ablest chemists 
and workers in 
all parts of the 
world: the infor- 
mation jriveu be- t 
injr of the high-* 
estvalne,arrung- 
edand condensed 
in concise form, 
convenient for ready use. Almost every inquiry 
that can be thought of, relating to lormuhi 1 used 
in the various manufacturing industries, will here 
l»e found answered. 

Those who are engaged in almost any branch 
of industry will lind in this book much that 
is •!' practical value in their respective calling's. 
Those who arc in search of independent business 
or employment, relating to the home manufacture 
of salable articles, will find in it hundreds of most 
excellent suggestions. 

MUNN & CO., Publishers, 

SCIENTIFIC AMERICAN OFFICE, 
361 Broadway, NEW YORK. 
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ELECTRICITY M\ 

Students are taught by correspondence all 
; branches »f Electricity at home from text 
' books prepared by the best practical experts, 
rider tkc supervision of able anil experi- 
enced electrical engiueers. Thoma. sA. 
Edison indorses •uv Institute. The elec- 
trical tield otters the greatest ii]ipiiftiiiii- 
ties for advancement to-day. Write fur 
our interesting, free illustrated book. It 
will point out the mirst profitable way to 
employ yoni spare time ; Jiiijrht start yuu 
on a successful career. Tuition payable 
i-ash or in small monthly installments. 
We tea< halso Mot'llHIlIt'lll I'lll |ji 111'*.- 1*"- 
injr. Mt-cliiiuk-ul Unliving, fit-. 
The Electrical Eiittiiie-*r Institute ot* t'01*- 
rt'spomlt'iiec Inotriict iun. iK'nl. A, *i40 
Went 2SM Street, 3ii-w York. 



ACETYLENE APPARATUS 

Acetylene number of the Scientific Amkrica- Sup- 
PI.LMknt, describing, with full illustrations, the most 
recent, simple or home made and commercial apparatus 
for generating acetylene on the large and small scale. 
The pas as made for and used by the microscopist and 
student; its use in the magic lantern. The new French 
table lamp making its own acetylene. Contained in 
Scientific Amekioan Supplement. No. 1057. 
Price 10 cents prepaid by mail. For other numerous 
valuable articles on this subject we refer you to pace 21 
of our new 1897 Supplement Catalogue, sent free to any 
address. MUNN & Co.. 361 Broadway New York. 




"WOLVERINE" 

Gas and Gasoline Engines 

STATIONARY and MARINE, 
he "Wolverine'Msthe only reversible 
Marine Gas Engine on the m arket. 
It is the lightest engine for its 
power. Requires no licensed en- 
gineer. Absolutelifsafe. JUfd. by 

ri WOLVERINE MOTOR WORKS, 

12 Huron Street, 
/ Grand Kuinrls, Ui-li. 



Gloves, etc., fastener for, VV. S. Richardson 656,475 

Gold and silver ores, treating, H. llirsching 65(1,544 

Gong, alarm. J. A. Brill , 656.4;iti 

Grading machine, road, 11. E. Burke 666.317 

Grain shocking machine, Wooley & Fox 656, 2hU 

Granulating machine, A.R.Morris t>5(j,21'" 

Grapple, W. S. Holcombe ,,,.. tiii.l'X) 

Grindstone, \V. II. C'lapp * , ...,.,... 6515,171 

J lair fastener, C. Starz 65ti,43U 

Hair, etc., mixing njacMJiefor, G. Verbruggen... 656.4^;i 

Hammock, M. P. b'ishtmrti 656,534 

Handle. See To»l handle. 
Hanger. See Skirt hanger. 

Harness support, VV. R. Hewitt 656,405 

Hat pouncing machine, U. K. Larkin 656,2S)4 

Hatcher, metallic. J. It. I'ayson, Jr ti5li,tf# 

Haulage clip, J. \V. Smallman 656,fil7 

Hay loader. A. rj. Smith ... 6;>i.3;i(l 

Hay rack. A. Ferguson , 656.41V 

Heater. See Feed water heater. 

Hiiiye lock. H. M. Bayly ..„ »>oti L 57o 

Holdback, H. Shibley . T 656,272 

Hook. See Snap hook. 

Hose connection, K. Gunnell fi5ii.4S7 

Huller. V. \V. Kee 6ati.24H 

Hydraulic brake. r\ L. ("lark 656,317 

Ice, apparatus (or manufacturing coreless can, 

koettinger & Colin fi.TC.217 

Ice cutting vehicle, .1. (.'. Green fioh, LVi 

Incubator. J. S. Slewm [ , 656.273 

lnirot extracting an"aratus, Morgan & Taylor..., 65ii.416 

Ironing machine, G. G. Place Efrk-fVl 

Irrigating water gage, \V. 11. Kiler lifjIl.itSl 

Jack. See Screw jack. 

Jar or bottle closure. II. A. Hughes , +iyJls.5-tS 

Joint. See Rail joint. 

, t „ 656,457 

M.J. Fisher 656,535 

E. J. Kranck 656.538 

J. A. Kicard. .,,,.„..■■■ 656.216 

Kowu A Bentz 656,218 

itop million, circular. West & 

656.493 

ti56,2o5 

656,326, 656.327 




The Olds Gasoline Engine 

is a simple, well mudc- nnfl vary 
economical power. It b$ 
complications. 1 to 
50 h. p. stationary. 
Small sizes self con- 
tained, 4Vi, ?, and 15 
h. p Mounted en* 
fines, 2to:^0 h.p. ma- 
rine. Send for com- 
plete catalogue. 

Olds Motor Works, 
Box 418, Detroit, Mich. 

ECONOMY IN GAS ENGINE IGNITERS . . . 

ached in the "AUTO-SPARRER." 
It won't burn electrodes. Saves 
cost in one year. Hundreds in use. 
Extremely durable and every ma- 
chine guaranteed. Will last for 
ears. Automatic governor regu- 
jiten riyimni'U irrt,-*n«ctlvf> uf size 
or Speed of I1.y-wh-i*i-l. Buttery pn- 
tlm-ly dispensed with. Cutt tn< fast- 
ened, roflimras sbuwii in out. tfixe 
Q$jx 10x^4 inenes, Weh/lil 33 Ihs. Made lor either 
Jnudi or JujLip ^tnU'k, l.&~ SfU'tJurfirt-Hhn-S. A. 
UOlHl.VtiKIl kvR'K MFV. !»., JViidJcdm*. In<l, 




A Cutter Milling Attachment 

is indispensable for the proper execution 
of particular kinds of work. Our 8-inch 
Precision Lathe is fitted for this and 
Gear Cutting. No extra belts are re- 
quired as tbefriction gear at end of 
feed rod takes the place of a belt 
and ctne feed and allows the feed to 
slip in case of work jambing. Varia- 
(ff- jiT ,-^-i tion of feeds allowed by use of 
T^g^ ^ ^. a ^ change gears of lathe. 

FANEUIL WATCH TOOL CO.. Brighton. Boston. Mass. 



Knife. I. Hirsc 
Knitting machine 
Knitting machine 
Knitting machine, 
Knitting niacliine, 
Knitting machine 

Payne 

Lamp burner, r'. T. William 
Lamp, oil gas, A. S. Newhy. 

Lamp, street, A. E. Shaw 656,222 

Lamp supporting bracket for desks, electric, S. 

S.Porter borj.211 

Lamp, vehicle, G. Schmidt. . . ,. " 656.4S0 

Land roller, A. \V. Acker 656.618 

Lantern attachment, T. M. Crepar 656,174 

Lathe, \V. L. Cheney 656.B18 

Leather stretching machine, Bradford & Holmes 656,5'.)4 

Lifter. See Pun lifter. 

Liquid, apparatus for charging receptacles with 

measured quantities of, II. Strater 656,481) 

Lock. See Hinge lock. Permutation lock. 

Lock controlling device. II. G. Carletou , riafi,341 

Locomotive buffer beam, J. F. Dunn 656,531, (j|j,5!i2 

Liioiii, Baker & Kip 656, (51H 

Loom, H. Wyniann ., 656.592 

Loom harness attachment, P. Cassidy 056,1611 

Loom, lappet, J. R. NacCoil , 656,198 656.190 

Loom shuttle check, W. b\ Draper 656,181 

Loom shuttle driving mechanism, E. Suter 6f»6.432 

Loom warp beam, J. Betsch 656,386 

Loom warp stop mechanism. Baker & Kip 656.612 

Low water alarm for steam boilers. S. L. Moyer.. 656.203 

Lubricator feed valve. G. S. Webster 656,616 

Mail bag closure, J. W.Fairfax 656,31*8 

Manholes, device for excluding water from, R. 

Herman 656,249 

Manure and seed distributer. R. Scbulte-Blome.. 056,329 

Match box, J. G. Locke 656,557 

Mercerizing apparatus. J. F. Copley et al 656,/U!) 



.Metallic tube, L. E. Betts 

Meter. See Electricity meter. Summatiou meter. 

Mill. See Bolting mill. Sawmill. 

Mine sat ety device, D. McCo wan 

Mining dog, self-acting. VV. A. Wilson..,,.. 

Mining machine, J. L. Mitckell + 

Mold. See Dish mold. Glass mold. 

Mold and press, combined. J. ,1. Brannagan 

Mold for cement curbs and gutters, E. VV. Sea- 
mans 

Molding machine, Murray & Field 

Mordanting, etc., apparatus f or, T. R. Bottomley 



656,241 

«5fi,204 

H56.279 
*56,414 



656,1-177 
656,362 



et ; 



FSTERBR00KS 



V STEEL PENS 



--3P» - 



i % E5TERB HD 0KSC al 



^_ \r ~ *■ tT r j~~i tic* ,■ Every Kind of Steel Pen for 

■■■ ijO Varieties. For bale by all Stationers. Every Kind of Hand. 

Works, Camden, N. j. THE ESTERBR00K STEEL PEN CO. 26 John St.. New York. 




Worlds Standard 



lrirr.r 1l*n1..|. for ji .tump. 
Till 4 l*t..HS*IN, 



American Sheet Steel Company 

Battery Park Building 

New York 

Manufacturers of all varieties of 

Iron and Steel Sheets 

Black and Galvanized 

W. Devvees Wood Company's 

Planished Iron 

Wellsville Polished Steel Sheets 




A ROOF THAT IS WEATHERPROOF. 

Strong, cheap, and eminently satisfactory in every 
respect can only be formed by 

Warren's Natural Asphalt Stone Surface Ready Roofing, 
made by an entirely new 
process. C«mes in rolls 
containing 10? square feet. 
Has a 2-inch plain edge on 
one side, allowing a per- 
, feet joint to be made wncn 
[applying. Particulars 
' from 
warren Chemical & Mfg. Co., 85 Fulton St., New York. 




^HARRINGTON &KING 

-^^a PERFORATING CO. 



iPERFORATED METALS 
'! OF EVERY DESCRIPTION 
FOR ALL U5E5. j| 



225NGRTH UNION ST.Ch-UCA.GO ILL. 




NOW READY. 



Gas Engine 



Construction 



By HENRY V. A. PARSELL. Jr., Mem. A. I. Elec. Eng., 
and ARTHUR J. WEED, M. E. 

PROFUSELY ILLUSTRATED. 

Price, $2.50, postpaid. 

This book treats of the subject more from the stand- 
point of practice than that of theory. The principles of 
operation of Gas Engines are clearly and simply de- 
scribed, and then the actual construction of a halt-horse 
po ver engine is taken up. 

i-'irst come directions for making the patterns ; this is 
lo lowed by all the details of the mechanical operations 
of finishing up and fitting the castings. It is profusely 
illustrated with beautiful engravings of the actual work 
in progress, showing the modes ot chucking, turning, 
».)t>riiv: ami finish it iti the parts in the lathe, and also 
pi 'inly -showing the lining up and eif-ction of the engine. 

Dimensioned working drjiwhies give clearly 
the sizes and forms of the various details. 

The entire engina, with the exception of the fly- 
wleels, is designed to be made on a simp'e eight-inch 
lathe, with slide rests. 

The book closes with a chapter on A mprican practice 
in Gas Kngine design and gives simple rules so that any- 
one can figure out the dimentions of similar engines of 
other powers. 

Every illustration in this book is new and 
original, having been made expressly for this 
work. Large Svo. *296 Pases. 

BEF~ Send for Circular of Contents. 

MUNN & CO., Publishers, 

361 BROADWAY NEW YORK. 



Mowing machine, J. Macpliail (i5fi.2o7 

Mowing machine knife, A. C. McCoy tiyH,;W;i 

Mowing machine seat, N. Baughman 65ti,;i;iT 

Music holder, S chaffer & Whartenby ii5U,478 

Necktie fastener, A. L.. SbantZ tioti,57o 

Nerve broaches, etc., machine for manufactur- 
ing, .1. IT. Downie (15*5,180 

Nut lock. Downing & Dorsett 6oti.u30 

Nut lock. Marshall & Loucks Hdh.ftid 

Oil can, U True 65B.30b - 

Oil extracting apparatus, E. Donard tioi».;">29 

Oiler, cross head pin, W. J. Harvey (i. : .fi,28i! 

optical device, (>. F. Appleton tiotj,4% 

Ores i!or recovery of metallic ingredients, treat- 
ing. B. Sadtler tf5f;,2tJ8 

Ores or tailings, leaching. E. II. Dickie (iof>,;V.*5 

Packing ring, piston. VV. II. Myers...,., . ..65t»,5ti2, tioti.iiiio 

Pad holder. G. A. Kid wards „ ... f;r,ti.2H;> 

Pan lifter, K. Hudson ,.. t , (i;'iti 547 

Paper bag, M. D. Polhemus (SiVXB 

Paper feeding machine, T. C. Dexter 65(i,52S, db(V524 

Paper feeding machine feed rolls, II. Bilgram ... *i/)6,:>it:-i 

Paper vessel, ,1. N. Davis tidtliS!) 

Pasting machine. A. I. Jacobs (iufi,;>55 

Pea sheller and thresher, Karr & Evans 656,r>H3 

Percolator, coffee pot. C. A. Sickel t;5fi.22;i 

Permutation lock, ft. A. Aim fiatf,157 

Phonograph erasing device, It. Nelles ti58,3ii(i 

Pick, \V. P. Bevington 65*5.498 

Picture frame, H. Carlton... (iot:i,342 

Pictures, stationery, etc., holder for, W. H. H. 

Dickinson (ioU-iSti 

Planter, cotton seed, M. P. Scott. (i.ifi.ST't 

Pliers. Deiter? \ Bill ., .-.«,.*.«-.,*—,. (5flti.;fU 

Plow, C. It. Davis f&tWM 

Plow attachment, G. A. Flanders tioti-IH" 

Plow clip. Curd &, Hanger ,.. , rJ5ti,175 

Plow seeding attachment. Flich & Eirlinger.. S5t>,57'J 

Post. See Collapsible post. Fence post. 

Potato separator and cleaner, \V. J. Martin 0515,210 

Power. See Tread power. 

Power transmitter, G. P. Smitli 05(5,380 

Press. See baling press. Copying press. 
Printing machine, bed and cylinder, L. C. Cro- 

well G5tl.;54D 

Printing machine, box. J. F. Ames (>o(i,8H8 

Printing machine, oil cloth. \V. T. Wiegand b'5ti.2H4 

Propellers upon their shafts, means for securing 

ships' screw, J. \V. Fowler H5fi.4;>2 

Pulley. C. H. Bicalky f>5(i.,i;i9 

Pumping mechanism, turbine, F. Marburg, Jr.. . , fJ5ti,4fl5 
Rack. St-e Hay rack. 

Rail joint, I). Stephens H,V».&8fl 

Rail joint. B. Sturenbery dVi,2zB 

Rails, device for preventing creeping of, J. Ij. 

Pope H5B.470 

Railway brake, H. H. YVestinghouse..-. t;5fj.2:52, ti.iH.:W2 

Railway svstem, electric, G. I-. Campbell liiXi.Bll 

Railway system, electric, Ij. K. Walkins fi6fi.27^ 

Range, gas and coal, H. R. Sheppard ti5fi,4R5 

Refrigerator car. T. B. Kirby 65fi.4K2 

Reservoir filler cap, E. Meredith 656.201 

Resins, compound for dissolving, F. G. Klein- 

steuber. r ., ,„ „.„.,.„,, t&iShi 

Rliodolalkyletherester,' A. Schmidt 656.426 

King. See Brush holding ring. Packing ring. 

Riveting apparatus, Tynan & Mostiller 656,228 

Roller. See Land roller. 

Rubber type, .1. S. Duncan 656,442 

Rubber type, mold for makinf . ,1. S. Duncan 656,444 

Ruler, accountant's. C. (). Menx 65fi.4J3 

Sash cord fastener. A. H. Fisher 65(1,320 

Sawing niacliine. wood. T. S. Carroll 656,168 

Sawmill. L. \V. Dickey 656.525 

Scaffolding, J. T. •' Ifrien taiiJSB 

Scale, conipiiting, A. B. Hayden (!$<■. ifiS 

Scraper, M. Mullin et. al 65(1,468 

Screw jack, adjustable. Long & Bisli 656.464 

Seat structure, VV. I,. Schelienbach tf5H,2U) 

Separator. See Cream separator. Dust separator. 

Potato separator. Spinnins frame separator. 

Sewing buttons to fabrics, niacliine for, J. T. 

Hogan 658.458 

Sewing machine feller. J. T. Shaw , T , r . 656.427 

Sewing machine looner mechanism, H. C. Peters. t')5fi.585 
Sewing machine powftr transmitter, W. Mcllaffie ti5(i.46'.i 
Sewing machine, ruffling, Diehl & liemleb 

656.440, 656,641 
Sewing machine work clamp, buttonhole, \V. N. 

Parkes 656.370 

Shade roller fixture. Darby & Baker 656,614 

Shade roller, spring. E. F. Ilm'ttmorn, 656.28S 

Shafting and pulley collar. W. McCabe 656,564 

Shot's, means for ran hit Mining a given direction 

of rotation of. II. F. Roach 656,422 

Shank stiffen era, machine for fastening. Fasaett 

& Warren 656,184 

Sheller. See Peasheller. 

Shoe, cushion. A. Reed 656,472 

Signal. See Visible and atnlible signal. 

Signaling apparatus, 0. It. Perrine 656,584 

Silicon and hydrogen, compound of, C. B. Jacobs 656.354 

Skein holder, J. Revel 656,264 

Skirt banger, !_,. M. Smith 656.487 

Snap hook, C. A. Whitney 656.233 

Sodium carbonate crystals, making. J. Kunstner. 65h\253 
Spinning frame separator, C. B. Tefft 656,227 

(Continued on page XUS, 



Asbesto- 

Metallic 
Packings 

SHEETING, GASKETS. TAPE and PISTON PACKINGS. 

Will stand the highest pressure for either steam or 
hydraulic work. J3T* Writr for samples and price list. 
C W. TKA1SKK arc. Ml., (Est 1S7-1), 88 I'earl St. Boston, U. S. A. I 




XME 



DENSMORE 

DOES MORE 



Than Any Other Typewriter. 



MAIN OFFICE, 309 BROADWAY, NEW YORK. 




Uoyou want $ $ $ $ 7 We want Agents everywhere [ 
The WIiulNor Collar and CiiffCoi unity, Wilutaor, C 
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The Dairy Farmer 



S m *mr'%JW\ 



ThO total dairy PTOdOf-tB Ot LTJO i iml^I iataCtS 

amount to *70U.000,OUO per annum. 

Thedttii-yiuen who produce this milk, cream and 
butter are farmers in the broadest sense 

They cultivate large farms, carry large herds of 
cows, and need for their work everything 
tnat any other farmer needs. 

Their income is steady, notinterinittant. Theybuy 
goods the year round. For these reasons, they 
of all farmers, are most desirable customers. 

The readers of HOARD'S DAIRYMAN are the most 
intelligent and progressive tarmers,the lead- 
ers in thought and action. 

HOARD'S DAIRYMAN is admittedly the one author- 
ity on all questionsaffpcting the dairy farm- 
er, his cows, crops, buildings and tools. 

Can any agricultural advertiser afford to mi«s tho 
30.000 rarmers who read HOARD'S DAIRY- 
MAN? Senator a specimen copy and judge 
for yourself tho classof farmers that read it- 



HOARD'S DAIRYMAH 

Ft, Atkinson, Wis 



WV>S*J 




MACHINERY 

AND SUPPLIES 0/ EVERY DESCRIPTION 
0A0MACHYC0. — FRANKFORT N.Y. U.S.A. 



KROMSKOP 

Color Photography 

Nature's ReHex! "It seems almost a miracle!" 
" Te tbe already long list of marvelous devices which 
will come into common every-riay use must be added 
this last and most pleasing rift of science.'' 

Krowflkop'n K Tomograms and Kromskop's 

Cameras, now ready. ^W Send stamp f»r booklet. 

IVES KROMSKOP COMPANY, Incorporated, 

13 '2 4 Chestnut Street, Philadelphia. 



SEND 105 FOR IZS PAKE I LU CATALOGUE. 




^Tandem flirCoiipssoi 

SIMPLEST IN CONSTRUCTION. LESS 
IN PRICE. ECONOMICAL. GREAT- 
EST EFFICIENCY. NO REPAIRS. 
CAN ATTACH TO ANY STEAM ENGINE. 

6END FOR CIRCULAR TO 

SEDGWICK-FISHER CO. 

53-55 S. CLINTON ST. - CHICAGO 

%B~ Mention SCIENTIFIC American. 



<i<JQW<OVI *& >N\«-\T>AM\ 



LI, "Hawkins' New 1900 Catechism' 

OF THE STEAM ENGINE. 
PRICE, $2.00. 

Postpaid to any address. A practical book ou 
I ent-'ine running, valve setting, etc- Strictly up- 
to-date. Money rciunded if not satisfactory. 

I THE0. AUDEL CO., 63 Fifth Ave.. New York City. 



Keep Your Horse Healthy 

See tbath is stable is fitted with 
LOGAN'S PATENT STALL DRAIN 
wbicli carries off all filth and bad odors. 
Saves its cost in one year. Tr^longs 
tbe animal's life and adds to its useful- ■ 
ness ^W Booklet Fr?e. 

nil Siinkurv llorxe Stall Compiiuy, j=if. flflflflfifrtf 



168-i JEroiidwity, Sew York. 




Steam Shovels^ Dredges 

j 




The New 


Velvet 


Century, 


Touch, 


The 


Easy Action 


Foremost 


Least 


Typewriter 


Fatigue 


of the Age. 


To Operator 



The VULCAN IRON WORKS COMPANY, 

TOLEDO, OHIO, U. S. A. 



TUBULAR 
DRIVING LAMP. 

IT is the onlv perfect one. 

IT will not blow or iar out. 

IT gives a clear, wbite light. 

IT is like an engine head- 
light. 

IT throws the light straight 
ahead from 200 to 300 ft. 

IT burns kerosene, 

Send for hoik (free). 

? R. E. DIETZ CO.. 60 Laight Street. New York. 

W Mention this paper and fet Kpccitlttli.ff'Mttti. 

4,%%.VV ESTABLISHED 1840.- 





Examine it 
And you 
Will Keep It. 
It Has 

No Equal. 



Catalogue 
Free. 
American 
Writing 
Machine Co. 
302 B'dway, 
New York. 



Puncture Proof folding Boats. Adoptedby the U. S. War and Navv Depts. in 
March and S«p' .181) Only mfdal and award at World's Pair. Beautiful models, 
perfectly anfe for . araiiy as well as sportsmen's use. Sails, centerboards. rudders. 
Packs in small case. Send 6c. for catalog, 50 engravings. King Folding Canvas Boat Co., Kalamazoo, Mich. .U.S. 



September i, 1900. 
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Support 

Yourself 

While 

Learning a J$# 
Profession ™— 

We can qualify yon in a f cvr monlhutt* m 
tain yoarself wliile learning to be 4 
Mechanical Engineer, Elcc-fririnn, 
Architect. Write for our new cir^ulur, 
"Snpport Yourself While Learning a Pro- 
fession." Sent free. 
INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Box 942, Scranton, Pa. 
200,000 etude nta arid graduates. Send for circu- 
lar, stating subject in which interested. 



$250.00 A MONTH 

AND EXPENSES MADE. 




Magic 
Lamp 



MAKES ITS 
OWN GAS. 

They Pay for Themselves 

Gives 90 to 100 Can- 
dle-power light at a 
cost of only 

1 CENT 

FOR 

10 HOURS. 

No danger, no risk, no 
trouble, no smell. The 
Magic Lump is made a 
scandai-d by fire Insur- 
ance Underwriters. 

MADE IN ALL STYLES AND 
PRICES. 

flULPllOwnrd a month 
selling these Lamps. They 
sell 011 sijjlit to stores and 
families. Over One Million 
Now in Use In U. S. and 
Canada. Write „o-day tor 
territory and sample lamp. 

i THE MACIC LICHT CO., 
Factory, 7 River St.. CHICAGO, ILLS., U. S. A. 



THE whole history of the 
world is written and pic- 
tured week by week in Collier's 
Weekly. So well written and 
so well pictured that it is now 
the leading illustrated record of 
current events and has the larg- 
est circulation of any periodical 
in the world that sells for three 
dollars or more per year. 

On sale at all newsstands. Price 10 cents per 
copy. Sample copy free. Address COLLIER'S 
WEEKLY, 525 West l3tb Street, New York City. 



Stamp and court, plaster receptacle, combined, E. 

K. Lathrop G5ti.a54 

Steel building construction, etc., clip for, H. A. 

Streeter tJ5ti,2T4 

Steel building construction, etc., metal clip fur 

uniting and spacing beams and bars in, H. A. 

Streeter ti5(>,275 

Stereoscope, J. O. Boden , ES&M'.K) 

Stereotype plates, manufacture of. F. J, Wendell rS5u.?il2 

.. tiotv&l 



. i:>;.-'i I 

, 85621D 

U5ti.45fi 
ijoYvMI 

. tiotuai 



Stone, producing artificial. K. J. Seymour 
Stopper. See Basin stopper. 

Stove, C. II. Seaman 

Stove heating attachment. A. B. Vedder 

Street sweeper, A. Pi ton ,»»,, 

Stud.G. K. Clarke ., 

Summation meter, J. Harris 

Swing, portable, (J. U. Mead. . „ 

Switch, E. \V. G. C. Holl.uanii.. . 

Switch lock, H.D. Miles 

Table. See Extension table. Tilting table. 

Telephone switchboard, M, i. Baird (i5tf,3;->tt, (150,384 

Telephone switcliboarrl apparatus, T. C. Wales, 

jr tlo!i,33;J 

Tie. See Wall tie. 

Tilting table or chair, H. G. Leisenriiig 

Tine spreader, C. K. Thurlow 

Tire fastener, vehicle, .1. R. Colt 

Tire inner tubes on mandrels, apparatus for plac 

ing pneumatic, S.S. Miller. *+„ .. 

Tire tightener, J. 1.. Hum 

Tobacco separating machine. I.,. H. Scholtz 

fool h an die, L. ti rote 



tfilUHt 
iiofj.17^ 

ffrUKIo 

(15t),i)42 

(15(5.481 

, fi.jii,:i31 

Tooth , artificial. B. Kubinson (>5n,2fi7 

Tooth, detachable artificial. R. E. Campbell UStUiUn 

Toothpick, G. W. Schellenbach 650,47!) 

Torpedo, electrically operated submarine, P. C. 

F. Hoflinauii i ti5ti.292 

65ti.51« 
ti5f'..5J3 



Toy drum, M. K, Converse 

Track Sander, locomotive. 11. L. l.each ,„.., 

Trap. See Animal trap. 

Trap setting device, A. Generous , 

Tread power, T. D. Dershimer 

Tricycle for hind, Water, and ice. combination, T. 
Richmond. 



t;5t;,:VM) 



t;.^;. :;»;." 



, iJfiti.fi.V. 




4 to 250 
Horse Power 



GAS and GASOLINE ENGINES. 

HIGHEST GRADE ENGINES FOR ALL POWER PURPOSES. 

Largest Exclusive Gas Engine Factory in America. 

Kngmes held in stock in principal cities for quick delivery, 
SEND FOR OUR NEW ILLUSTRATED CATALOGUE 5. 
FOQS CAS ENGINE CO., Station A, Springfield O. 




50 YEARS' 
EXPERIENCE 




Trimming, garment, R G. Marsh 

Trolley wheel. H. A. Osborne K/in.SOT 

Trucu, antivibranng car. Thompson & Kirk (i.%'131 

Truck, hauling. h\ \V. Fritz , titifi,lS5 

Truck, motor c»ir, C. E. Moore , fioti,ti()tt 

Trunk, G. V. Hossfeld ti5ti,54H 

Tube. See Metallic tube. 

Tube cleaning apparatus, W. S. Elliott ti5U,44(> 

Tubes, apparatus tor enlarging ajutages of metal, 

Schilling & Schurz (i;Vl»,42i» 

Tug. name. \V. 1.1. Cessna tioH.170 

Turbine, reversing at ram, Parsons A, Swniion. . .. li5li,2(IK 

Twine tension device, W. S. Sherd. lifitl. I'M 

Tympan gage, R. McGinty (55(i,5riti 

Type holder, .1. S. Duncan fi. : »ti.44.'i 

Typewriting niachino, \V. J. Barron ii5ti.2sl 

Typewriting machine, 'I'. Can ill Ii5fl.57fi 

Typewriting machine. K. J. Fisher (reissue) 11, MB 

Valve and muffler, safety. W, K Wood ((5(i.:£>7 

Valve, tluid discharge. Perry & Weir t»5ti,2«2 

Valve for motive fluid tools, throttle, C. H. John- 
son (»5tl,l!t5 

Valve for pneumatic pillows, etc., Sell meter & 

Kraft. .... rt5fi,220 

Valve, gas engine governor, J. W. .Lambert i;5ti,4HS 

Valve gear, engine, A. \V. J. Best ($11,101 

Valve, safety, E. A. & W. E. Wood.. 65tl.23n 

Vault light. R. M. Cox ii&tl,;t4l 

Vehicle brake, ,T. W. Rogers ... HSri,3T5 

Vehicle, motor, P.J.Collins „.,. flnt;.881l 

Vehicle, motor, J. W. Eisenmuh. — i*;Vi.!Wd 

Vehicle, motor. W. Scott. r . T Got , 48;i 

Vent ihttor. See Car ventilator. 

Ventilator. (). H. Champagne ._. 656,51)7 

Vessel, marine dumping, F. II. Rullis (i5t*t,5(l9 

Visible and nud ible signal, combined, E. VV. 

Vogel 050,434 

Wagon bed side hoard fastener, S. It. Zimmer- 
man _ m\.2'A<) 

Wagon brake, J. Wheeler 05(i,404 

Wagon gear, spring. S. F. Parsons . Ivt*j.570 

Wall plmr. J. G. McDowell „ ofi"WS 

Wall tie, J. G. McDowell Kifi$fll 

Watchmaker's tool. C. A. Basseti Gob'.ltiO 

Water by compressed air, apparatus for raising, 

J. Petermaun l.5ti,572 

Water claritier. centrifugal. F. II. Richardson i;fy'*474 

water acurratii.K rtt>p«Mt„o. c. M. ICleucker.. ... (156,'kVl 

V'ater purifying apparatus, H. Still man *>;iti.s:il 

Wafer tube boiler, VV. J. .lancey ti5fi,193 

Water wheel govenmr. C. P. Bradway !.' (15(1,504 

Wax holder and feeder, burnishing, E. 11. Mc- 

Hale tl.5(;,i;0\i 

Wax holder, sealing, G. II. Goebel.. HTiti-2So 

Weather strip, C. H. (Ceding (ioti,35(i 

Webs of fabrics, machine for connecting, G. K. 

Rich .................. tiofi.:tM 

Veils, improving mineral. J. C. Minor.. (J5H,4tit> 

Wheel. See Fifth wheel. Trolley wheel. 

Wheel for casters, etc.. \V. Livingstone.. ti?)ti.;-&S 

Window cleaner, Ij. E. Pfeiffer Coii.iiOl 

Wool, removing solvent vapors from, E. Donard. iiaH,52S 

Wrench. N. Lars en ..6.VU10 

Yoke center locking device, neck. C. F. Denlanly (i5b,521 
Zinc bearme complex ores for recovery of zinc 
or other metals therefrom, treating, G. de 

Bechi ti5*>,497 

Zinc from ores, electrolytically extracting. VV. 

Strzoda tiolj,;505 



Trade Marks 

Designs 
opyrights &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion tree whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms. $3 a 
year; four months, $1. Sold by all newsdealers. 

&rj 0i 36i Broadwa,, N ew York 

Brand] Office. 625 F St.. Washington, 1). C. 



ICE 



MACHINES. Corliss Kn-itio, Brewers* 
null Bottlers' Miiehinery. TIIK VILTER 
MFG. CO., 899 Clinton Street, .Milwaukee, Wis. 



> STOKER ^EEj 

"TYPE WHEELS. MODELS ^EXPERIMENTAL WORK. SMALL NWCHINERvl 
HjWnJKj fc ETC. N1W JOHfi STENCIL WORKS 100 NASSAU ST N.T. | 



MfinPIQ & EXPERIMENTAL WORK. 

IiIUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bldg.. Franklin Square, New York. 

U/AMTCn "WAN COMPETEiNT TO FLAN, super- 
Tf Hll I LU. intend building and •perate a plant 
for heating, tempering and japanning light, flat, steel 
springs in large quantities. Address, with full particu- 
lars as to ability, giving references if possible, 

II- N. N., Box 773, New York. 



GAS •* GASOLINE ENGINES 

WATER MOTOR* 

BACKUS WATER MOTOR CO. NLWARK N.J. U. 5. A. 



wGUN 



CATALOGUE now ltKAUY. 
Will be mailed on rece:i»t 
W \m %M I v of (woaceut stamp* 
THE H. & D. F0LS0M ARMS CO., 316 B'wav, New York. 



D 'AMOUR & LITTLEDALE MACHINE CO. 

130 WORTH ST.. IME.W YORK. 



.iiilki* .u^uoln at Any „n uc ui in- m iimrr, 



TURBINES 



\P?~ !?end for Circular **#1." 

JAS. LEFFEL & CO. 
^priniffield, Ohiu, I. S. A. 



$75 



Month and Expenses; no experience 
needed; position permanent; self-seller, 
Pease Mfg. Co.,Stat'iilO,CincinnatI, O. 



CATALOCOtJ TRtC 

UW0IH MODEL WORKS 
193 CLARK CHICAGO- 



INVENTIONS PERFECTED. 

Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED. 129-131 West 31st St.. New York. 



GRINDING MILLS BogaKuw Pati#t um. 

versnl Eccentric Mill. Adrlress J. 8. & fi. F. S1JI1'. 
SOX, -28 Kndney Street, li ii.okly u, N. Y. 



CAPITAL VVANTKJD to manufacture nnd niurket new 
motor. Will run equally well on Gas, Gasoline, cheap 
.^toveOil, Kerosene or ordinary Lamp Oil. Tbeengine 
is highly ecimomiea! ami silent running. Patented in 
the United States. 8. C. H., Box 773, New York. 

FACTORY FOR SALE 

On account of removal to larger premises the KIDDER 
PRESS CO. offer for .-ale their factory at 2ti-34 Norfolk 
Av„ BostLiu, Uoxbury •istriet, comprising about 22,001) 
feei of land, 3- story brick buiirling,7.(HKIsquare feet each 
floor, brick boiler house. 3-story frame factory building, 
boiler, engine, main line shafting on each floor, exhaust 
boating plant, also storage yard of about 9,2011 square 
feet with storehouse on same; a bargain for a manufac- 
turer w hose business is adapted to the size of the plant. 
Inquire on the premises. 




?8u USE GRINDSTONES? 

If so we can suppiy you. AM sizes 
m mourned and u union iiumI. always 
" 'kept in stock. Rememoer, we make a 
specialtyof selecting stones for all spe- 
cial purposes. %W Ask for catato<n» 

The CLEVELAND STOXE CO, 

* 2d Floor, Wilshire, Cleveland, 0. 



d 



Floats for Steam Traps 

Hercules SesimU'** Copper Flouts 

art iL-steil to '.Mw lbs. per sq.m. ani wan au ted. 

The uriffiuiil ;imt only genuine seamless coiipi 

tloats mii.Ie. Sl-lhI for No. 2 Catalogue Free 

IIFJ4CTL1C* FLOAT WOKKS, 

ISpriugiield. Mom. 



f 



A COMPLETE 

Electrical Library 

By PROP. T. O'CONOR SLOANE. 

An inexpensive library 
of the best books on 
Electricity. Put up in a 
neat folding box, as 
shown in cut. Kor the 
student, the amateur, the 
workshop, the electrical 
engineer, schools and 
colleges. Comprising five 
books, as follows: 
Arithmetic of Electricity 
138 pages, . . , $1.01 
Electric Toy Making, 140 

pages fl.tO 

How to Become a Suc- 
cessful Electr.cian, 1W 
paces, . ... $1.00 
Standard Electrical Dic- 
tionary, G82 pages. $3.00 
Kills volume*, 1,300 pages. Electricity Simplified, 158 
and over U5$ illustrations. pages, $1.00 

A valuable and indispensable addition to every library. 

Our Great Snecial Offer.— We will send prepaid 
the above five volumes, handsomely bound in blue cloth, 
With silver lettering, and inclosed in a neat folding box, 
asshown in the illustration, at the Special .Reduced 
Price of $.1.<HI for the complete set. The regular 
price of the five volumes is $7.0#. 

MUNN & CO., Publishers, 

361 Broadway, New York. 




DESIGNS. 



Altar, home. S. H. Deavenworth . . 

Bottle stopper, J. C. Corcoran. 

Bottle, water. A. C. Egtrers..^. „ 

Broiler, A. Moody 

Charter or sieve slat, B. K\ Martien . 
Display frame, T. J. T.esher. . 



,13.115 

. 33.101 
...."'. 33,102 

33,105 

. 33,113, 33.104 
33,110 



Came board, K. L. Williams 33,100 

litis burner. !,. S. Brown, ^ 33.1l>i 

Harness net fastener. \V. A. White 33,1(17 

Hook, lacing. H. 11. Naton 33,108 

Hose supporter, S. 1.. Grconj 33.094 

Pen wiper. K. Curler liS.098 

Pin. , I. Cohen . 33,U!iii 

Puzzle board. J. Fritsche 33.01.9 

Scale poise, h;. h'inn --.♦•. 33,109 

Sealer, envelop, C. L. Vose 34.097 

Shoe scraper. S, 'V. At kin. 33,005 

Plow beam foi -disk plows, \V. P. Hendon 33,114 

Plow beam for double disk plows. W. P. Hendon.. 33.113 
Plow beam for triple disk plows, VV. P. Hendon. . . X1.112 
Pump body, P. A. Myers 33,111 



V0LNEY W. MASON & CO., 

Friction Pulleys, Clutches & Elevators 

PROVIDENCE, R. I. 



AUTOMATIC MACHINERY BUII/T 

to order, our facilities and experience in this line are 
exceptionally advantageous. We invite correspondence 
from inventors of mechanical devices. 

OTT. ;ilEItUKNTHAhEK COMPANY, 

Incorporated, Baltimore, Md. 



D. L.HOLDEN 
- 1336 Beach St. Philadelphia Pa, 

RegeallD ICE MACHINES 

StEFIrliTPAGE StLt^lFIC r^H ERIC Alt "SEPT^ . 1 1*^ . 



Experimental & Model Work 

Cir. & advice free. Wm . (Jardam & Son .45-51 Rose St.,N.Y. 



NOVELTIES & PATENTED ARTICLES 

Manufactured by Contract. Punching Dies, Special Ma- 
chinery. E. Konigslow & Bro., 1S1 Seneca St., Cleveland, O. 



u/ AllTC n -Keliable Agents to sell our new lighting 
ffnn I lUi plants. Finest, cheapest, safest light 
ai earth. Write for terms and territory. The Improved 
Gasoline Incandescent Light Co., Ltd.., Howell, Mich. 




Prices S 1 60 and up. Send tor Catalogue, 



Stock Sizes 14 to 22 foot. 
^— 1^» i-^afe, Reliable and fully guaranteed. 
PIEKCE LKUiNE CO., 17 N. 17th Street, Racine. Wis 



r^SAVE' 

'tsti »~n ^* m ■ ■ ^ m 



ONE-HALF YOUR 
We Tell You How. 

Rochester Radiator Co. 2 6 Furnace St. Rochester, N.Y. 



FUEL 



TELEGRAPHY 

taughtthorouglily. TotulCost, Tuition (telegraphy andtype- 
writing), board and room, 6 months' course $82. Can 
be reduced one-half; great demon il for opera tor »', school 

organized 1874. Catalog free. Podge's Institute, Valparaiso, lad. 



LIGHT MANUFACTURING & "ft™"™ A°£*r 

\-SHl£TMlTAL STAMPING- PUNGHtO & DILO. 

AUTOMOBILES m»o PARTS tor same. 
SPECIAL MACHINERY. Inquiries SOlicitld. 

Otto Ktmi&siow- Ai michi&an si atvtwno,o. 



f\ Mf^ W% f% Send us your addres, 

J 3 a Day Sure 

^^ ^^^ furnish the wot* and teach you free, you work in 
the locality where you live. Stni us your address and we will 
explain the business fully, remember we guarantee a clear profit 
of $3 for every day's worlc.absolutelysure. Write at once. 

RtlAL MANUFACTURING CO., B01354, Detroit, Mich. 



TRADE MARKS. 

Cigarettes and smoking and chewing tobacco, 

American Tobacco Company 34,999 



LABELS. 

* All Union," for cigars, Richardson-Weber Cigar 

and Tobacco Company 7,738 

'Cloister Beer." for bottled beer, Maumee Brew- 
ery Company 7.7o'9 

'Dixie Moire Finish Percaliue," for percaliae, 

Strauss Brothers 7,735 

' Pixie Silesia," for Silesia, Strauss Brothers 7,73ti 

• Cold Seal," for canned corn, liohinson & Craw- 

ford 7,74.» 

' Koniponnd Kamphor Pills," for pills, Srnitarinm 

Supply Company 7.74:1 

" Little Dixie," for cheese. S. B. Koons 7,744 

' Mother's Preparator." for a medicine, A.Stocker 

& Company 7.747 

' Mucilage on a Stick," for a mucilage. K. I. Root.. 7,737 
' Olympia Beer." for bottled beer, Maumee Brew- 
ery Company... 7.740 

' Private Seal," i"or liquors, M. Silverman 7,742 

'Ked Owl ('hop,'' for tea, A. Kelly & Company... 7.743 
1 St. George Ale," for bottled ale, Maumee Brew- 
ery Company 7,741 

1 Strawberry Beets," for canned beets. United 

States Printing Company 7,740 

' TJ. S. Army and Navy Tablets," for a medicine, 

A.Meyers.. , ,.. r 7,748 

PRINTS. 

' Fosfo," for a tonic drink, VV. D. Egolf 254 



MACHINES 

Also designing of special machinery. 
THEO. KOVEN, 235 Sherman Av.. Jersey City, N.J. 



BUILT 
TO ORDER 



A BICYCLE Flit ill of established reputation, 
whose factory is situated near New York City, is de- 
sirous of making a connection witii some company who 
wish to build Automobiles Address in confidence, 
" Inquirer," care of Scientific American, New York. 

U/ AMTPfl ~ Superintendent, one capable of handling 
ff HPI I tUi four hundred men. Must furnish tirst- 

class references. Will make satisfactory arrangements 
witli right man. A. A. ROLF, 125 La Salle St., Chicago. 

ADVERTISING NOVELTY. Finest on earth. Alumi- 
num, paper, etc. Would sell patent or have made on 
contract or royalty. J. ill. BIGGS* Glasgow, Ky. 



IMPORTED from BELFAST 

A substitute for Stained Glass* 

AlAPlCD is being used everywhere instead of 
ULnUlCIl glass, for the cost is small. Sen* for 
prices and samples. Mention dimensions. 

G. Qt'AILE, 396 Broadway, New York. 




A printed copy of the specification and drawing of 
any patent m the foreman 1 -' list, or any patent in print 
issued since 1SK.3. will be furnished from this office for 
10 cents. In ordering niease state the name and number 
of the patent desired, and remit to Mtmn A: Co.. 3r>l 
Broadway. New York. Special rates will be ffiven where 
a large number of copies are desired ai one time. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $45 each. 
If complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, Kew 
, York. Other foreign patents may aieo be obtained. 



illaffic Lanterns, Slides, Films, and Moving 
Picture ill admins* Write for »ur Bargain List No. 1. 

WILLIAMS, BROWN & EARLE, Philadelphia, Pa. 



NOW READY. 



AN AMERICAN BOOK ON 

Horseless Vehicles, 
Automobiles and 
Motor Cycles* 

OPERATED BY 

Steam, Hyaro-Carbon, Electric and Pneumatic 

Motors. 

By GARDNER D. HISCOX, M. E. 

Author of " Gum, <;«*olene mid Oil Vapor K Nisi 11 1^* ' p 

and '* MeehuiiU'id Movement**, JK' vk-e* 

and Appliances." 

Price $3.00 Postpaid. 

This work is written on a broad basis, and comprises 
in its scope a full illustrated description with details of 
the progress and manufacturing advance of one of the 
most important innovations of the times, contributing 
to the pleasure and business convenience of mankind. 

The make-up and management of Automobile Vehicles 
of all kinds is liberally treated, and in a way that will be 
appreciated by those who are reaching out for a better 
knowledge of the new era in locomotion. 

The book is up to date and very fully illustrated with 
various types of Horseless Carriages, Automobiles and 
Motor Cycles, with details of the same. 

Lai'ge Svo. 

(TP" Send for circular of contents. 

MUNN&GO. 361 Broadway, New York 



About 400 i»ages. Very Fully 
Illustrated. 



JEFFREYIECHAINS 



FOR CATALOGUE, 

ADDRESS 

THEJ-EFFREVMFG.CO 
COLUMBUS, OHIO. 



mUADDICntl PfltllfCVnD —Electric Light aod Power Station Equipment, Industrial Railways, 
nnnnlOUn uUnVCIUn Overhead Cable Systems, Coal and Ash Coiveyars, etc., Eccentric Shaking 
Screens, Roller Scroons, Elevators, Hoisting Engines, Clam Shell Buckets, Breaker Rolls. Picking Tables, Howe 
Standard Scales, Howe Gas and Gasoline Engines. For catalorue and prices, address the manufacturers. 



BORDEN & SELLECK CO., 



48-SO LAKE STREET, CHICAGO, ILL. 
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INSPECTIONS 1 



AHty 

INSURANCE 

Al^\]NST> LOSS 

OR 

DAMAGE 

TO 

PROPERTY 

AND 

LOSSOF-LIFE 

AMD 

INJTJRy" 

TO- PERSONS 
GAUSED'EY 



I Sm^BMLER-KPLOSIOriS, 

! J. A- Alien pmsdekt V*I**!tKUK • Vice Prehmnt *! 
I J. B-Pi tacE-SmKTAStf F-fi-Aixen - 22Vi:e Pus Don- 1 

T IL&BlUIMEWl TREES. LF.AUpDLEBm iOK AMTKECf ; 



He Drive DeligHlful. 

Only those who have tried it know the pleasures of 

automobile riding. 
And the best of 
them all is the far- 




famed 



Winton 
*J \ Motor 



Carriage 



better working, 

Price $1,200. \o Al'ciiIs better built, bet- 
1 rat iBi,*uu, ao Aecum. ter rUnil |||g tuan 

any. Easily controlled and regulated. Safe, sure, eco- 
nomical. Hydro-carhon system. Delivery in 30 days. 

THE WINTON MOTOR CARRIAGE CO.. Cleveland. Ohio. 

Eastern Department, 120 Broadway, New York City. 



AUTOMOBILE PATENTS 
EXPLOITATION COMPANY. 

IXI>EKTAKE*:- The rn.inufiict.ire of Autumn Mh>» and Motor- 
Cycles. The examination of Automobile patents. Tn enlist vajiitsil 
for the <teveto|>ii)eut of inventions. 

Fl'RXUftinit— SpeelaLbta to make thorough r-xumlnutbqui of 
patents. Experts to test motors and utitomoltiles. ( '[iportiuiitits to 
inventors- to present properly their propositions to concerns willing 
to consider ami to undertake the same. 

Pl'UCII.VSES:- All meritorious patents, licenses uinl inventions 
relating to motor-cycles, motors, gears, automobiles ami llirir parts. 

F. B. HYDE, Secretary. 87 WIIHutii St.. New York. 




fiABBNIRDIESTOtK 



'CHICAGO ILL.USA 



CHARTER Gasoline Engine 

ANY PLACE 
BY ANYONE 
FOR ANY PURPOSE 

Statiounries. Portables, 
Engines and Pumps. 

E2f State your Power Needs. 

CHARTFfl GAS rfGINECO.. B« 148. STERLING, ILL 





Tool Topics Tersely Treated. 



'■■TOOL 
OtWOfllt 



jam 

ctfttwtmiiBui 



WYCKOFF, SEAMANS & BENEDICT 

327 Broadway, New York. 



Universal Bevel $ 
Protractor. | 

Blade 7 in. long, may 

be slipped back and forth lull 

leneth or turned at any .-mule around A 

the circle. One side or the tool is flat. Y 

t^~ Catalogue, of Pine Tunis free. W 

THE L. S. SSTAURETT CO. £ 

Box 13. Athol, IHass., U. S. A. ^ 




£ Price 
$5.00 



ftKU-IOOni "MOTBEBtTB" COL 

THE STANDARD AUTOMOBILE 
MOTOR OF THE WORLD. 



OVER 20,000 



ACTUAL USE. 




Don't expert- 
men t — Pur- 
chase a DeDion 
and make your 
Motor Vehicle 
a success. 
Motors, motor 
supplies and 
batteries in 
stock. 

We also man- 
ufacture 

Tricycles, 
Quadri- 

eycles, 
"Motor* 

cttes." 

GENERAL FACTORT AND •Ft'ICES : 

CHURCH LANE & 37th ST., BROOKLYN-NEW YORK. 



X There is a no book in the world devoted exclusively to the description and illus- 
tration of tools for all trades except the thoroughly up-to-date and improved 
edition of 

MONTGOMERY & CO'.S TOOL CATALOGUE. 

It is a handy book of ready information about every known tool and has a copious 
index for reference. Pocket size. Sent free by mail for 25 cents. 

MONTGOMERY & CO., 105 FULTON STREET, NEW YORK CITY. 



Eastman Kodak Co.'s 

BROWNIE 
CAMERAS 

$1 ^2 




Make pictures 2% x 2% inches. Load in Daylight 
with our six exposure film cartridges and are so 
simple they can be easily 

Operated by Any School Boy or Girl. 

Fitted with fine Meniscus lenses and our improved 
rotary shutters for snap shots or time exposures. 
Strongly made, covered with imitation leather, 
have nickeled fittings and produce the best results. 

Ilrownle Camera, Tor 2Jt x 2% pictures, - $1.00 

Transparent -Kilra ('aririilee, fi eipusnres, 2% x 2%, - .15 

BrOwnie Developing and Printing Outfit, ■ ■ .75 

Ask your dealer or ntirite ux /or a Brownie Camera Club 
Constitution. $jOO-X>0 in Kodak prizes to the members. 

*> EASTMAN KODAK CO.. 

Rochester, N. Y. 



Dainty Watches 

in colored enamels 
to match dress 
effects. 




Send for our ''Blue Book" — free. 

The New England Watch Co. 

149 State Street 
Chicago 



37 Maiden Lane 
New York 



BLLJESTONE 
HIGH PRESSURE PACKING 

Fill* Steitin, 
Hut or (old 
Wuier and 
Air. 

Packs equal- 
ly well for al 
There is no 
packing made 
that will last 
as long or 
withstand as 
well the ac- 
tion of steam 
heat. 

Gutta Percha & Rubber Mfg. Co.. 130 Duane St., N. Y. 
THE BICYCLE: ITS INFLUENCE IN 

Health and Disease.— By G. M. Hammond. 3ft. D. A val- 
uable and interesting paper in which the subject is ex- 
haustively treated from the following standpoints: 1. 
Thp use i»f the cycle by persons in health. 2. The use of 
the cycle by persons diseased. Contained in Scikxtiph: 
AmkuiCan supplement. No. 1002. Price 10 cents. 
To be bad at this office and from all newsdealers. 




Die Finishing 
Made Easy. 




Our DIE-SINKER'S ENGINE solves the difficulties 

of finishing intricate dies. The tools can 

be carried to almost any corner and 

worked on any ki nil of surface. 

Distortions from the hardening process readily and inexpensively 
removed. Wrinkles in drop-forging dies from drawing, quickly 
corrected. 

The S. S.White Dental Manufacturing Company, 

Chestnut Street, cor. Twelfth, Philadelphia, Pa., U. S. A, 

New York, Boston, Chicago, Brooklyn, Atlanta, Rochester, Berlin, Buenos Ayres, St. Petersburg, Toronto, 




BOYS ca.r\ ea.rn 

$1,000.00 



Sriid ten eent§ today for three 
months' trial subscription to the 

AMERICAN BOY 

Thft best boys' paper. Pure, inspir- 
ba Departments: Stories, Suc- 
cess! ul Roys, Business Talks. Money 
Making, Books, Home, Church, 
School. •ftice, Store, Factory, Farm, 
Journalism, l*r in ting, Photography, 
Stamps, Coins, Curios, Orator ami 
Debater, Science, Travel, Huzzies 
and others. 32 pages beautifully 
illnst rated. 

$1000 in fash Prizes and a 
choice from 30!) elegant Premiums 
given for subscribers. ?I a year. 
Trial & months' suh. for 10c. 



SPRAGUE PUB. CO., 

lSOMujestic llldor., I>f1r..;t, Mir 




SENSITIVE LABORATORY BALANCE. 

By N. Monroe Hopkins. This "built-up" laboratory 
balance will weigh tip to one pound and will turn witli a 
quarter <it a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, and it will 
work as well as a $125 balance. The article is accom- 
panied hy detailed working drawings showing various 
stages of the work. This article is contained in Scien- 
tific American Supplement, No. 1 1 S4. Price 10 
cents. For sale by Hunn & Co.. 361 Broadway, New 
York City, ur any bookseller or newsdealer. 

COMBINATION TOOL; 

VISE, DRILL, 
CLAMP, Etc. 

Also other Com- 
bination Tools. 
Send for Circu- 
lar S. A. 
THE BROADBROOKS TOOL COMPANY, Batavla, N. Y. 




SURVEYORS ! 

If the optical performance of your instruments is not 
satisfactory write to GEO. XV A LE, Everett* itlass. 



"The Reeves" 
Variable Speed 

Countershaft 

' for securing any speed without 
change of belt or loss of time. Es- 
pecially adapted for all kinds of Iron- 
working Vlav.'hiner.v, Iron Lathes, 
Plane * boring Mills, Simpers, etc.; 
Cement Machinery, Experimental 
Machinery— in fact all kinds of ma- 
chinery requiring a change of speed. 
Willi ita large increase and a better 
grade of work can be produced. 

£F~ Send for handsomely illustrated 
catalogue " S. A." free. 

REEVES PULLEY CO. 

COLUMBUS. IND., U, S. A. 



All varieties at lowest prices, (test IlaOroad 
Track and Wagon or stock scales' made. 
Also 1000 useful articles, including Sates- 
Sewing Machines, Bicycles, Tools, etc. Savo 
Money. Lists Free. Chicago scai,k Co.. Chicago. Ill, 

EckhardStationaryGasoline 
Marine Engines 

•1 II. P., $150 
4 " HiO 

8 " 450 

Costs 9 cents perdayper Horse 
Power to run. 

Simplest in construction and 
easiest to operate. 

ECKHARD GASOLINE MOTOR CO., BRIGHTON, N. Y. 




, a v ^ m v A| ^\ \t C I ^ 1 K? C manufactured by us find a ready sale. WE MAKE 
IA I C.IM 1 nUVCL I IC9 THEM RIGHT. Fifteen years' experience. NO AD- 
VANCE FEE. There is a constant demand on us for meritorious novelties. OaremondttXtg In all foreign 
countries. INVENTORS' MERCANTILE BUREAU, 320 Broadway, New 1 oik. 




ELGIN NATIONAL WATCH CO. ELGIN, ILL. 



or 



Experimental Investigation of Technical Problems, 
Research Work for Manufacturers. Improvement and 
Invention of Processes and Products. Utilization of 
Wastes and Unapplied Substances. Reduction of Man- 
ufacturing Costs. Testing. Perfecting. Introducing 
and Disposing of Processes and Products. 

PETER T. AUSTEN. 52 Beaver Street, New York. 



MACHINES FOR ROLLING 
SCREW 

THREADS. 

Any size up t o 1" diameter, 3" 
long. F: iiir sizes o f machines, 
fST Seruifov Circulars. 

BLAKE & JOHNSON, 

P. 0. Box 7, Waterbury, Conn. 

Patent Carrying Track 

OVERHEAD 

TRAMWAY 

for Mills, Foundries, Machine Shops, or for 

ATorOlimnlise. Sr*»l Jr*r IhuOf. 

The Coburn Trolley Track Mfg. Co., 

. . . IIOIjVUKE, >1ASS . . , 





HOW TO MAKE AN ELECTRICAL 

Furnace for Amateur's Use.— The utilization of 110 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be m;ide by any amateur who is versed in the 
use of tools. This ai-ticle is contained in Scientific 
Amkkican SuiM'liKMKNT. Nu. 1 1 8*2 . Price II cents. 
For sale by MUNN & Co., &U Broadway, New Vork City, 
or by any bookseller or newsdealer 













1 H 1 Ll ■■■ U " Wi 


SI OS 
COVERINGS 

ABSOLUTE IT FIRE PROOF. 
PERFECT TON CDTIDUCTOHS 
9LE. EASILY APPLIED. 




PURE ASBESTOS 
REP1ETE WITH AIR CEU& 
STRONG UGHT. FLEXI 




MADE IN SECTIONS 
HI SIAM)AKI) I'H'l- 

H.W. JOHN 

'HEW VQRrV CMIUGG P-H 

KHME 
ASBESTOS MATERIALS. 
ROOFING MATERIALS. 


THREE FEET LONG. 
| INCH TO 16 INCHES. 

S M'Fti CO, 

ILAOELPHIA aOSTOM 
trior 
LIQUID MINTS & STAINS. 
ELECTRICAL MATERIA LB. 











ACEXYi-EWE 

DO VOl K\(»W Mini tho most Btebt, itsnst trouhte, 

LTifriti'^T i-i ■raiicn T ran in- * c l! iii'i i i t bv nsihk r ihh : k| burners. 
The be-i liu-ner in D. M. STEWARD'S WONDKK. 
^^'|■^|^^ iurli^iiii; -Vi (S3lt& f(t.r ,*:iTniilC. 
STATE LINK L'Al.r ( (t„ rbiittnniP^gsi, Tenn.,U ? A 




By GEORGE M. HOPKINS. 

20th Edition Revised and Enlarged. 

914 PiigeiH; 8*20 Illustrations. 

Price $4.00 in cloth: $5.00 in half morocco, postpaid 

This is a book full of 
interest and value lor 
Teachers, Students, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. Ihis splendid 
work gives young and 
old something worthy 
of thought. It has in- 
fluenced thousands of 
men in the choice of a 
career. It will give any- 
one, young or old, in- 
formation that will en- 
able him to compre- 
hend the great im- 
provements of the day. 
It furnishes . sugges- 
tions for houi's of in- 
structive recreation. 

Send for Inrgre Illustrated Circular 
and complete Tabic of Contents. 

MUNN & CO., Publishers, 

Otfice otthe SCIENTIFIC AMERICAN. 
361 BROADWAY, NEW YORK. 



IFSSOP'S STEEL th bVs e t ry 

O 1 " FOR TOOLS, SAWS ETC. 

W» JESSOP A SONS U° 91 JOHN ST. NEW YORK 




